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McCormick Place, South Hall 
9:00 a.m.
901-250 LEFT VENTRICULAR RESTRICTIVE FILLING AS 
A PREDICTOR OF OUTCOME IN PATIENTS WITH 
CARDIAC RESYNCHRONIZATION THERAPY
Xuedong Shen, Mark J. Holmberg, Aryan N. Mooss, Tom Hee, Stephanie Maciejewski, 
Dennis J. Esterbrooks, The Cardiac Center of Creighton University, Omaha, NE
We hypothesized that left ventricular restrictive filling (LVRF) is a predictor on responses 
to cardiac resynchronization therapy (CRT), mortality and regression of left ventricular 
mechanical dyssynchrony (LVMD). Method: We studied 100 consecutive patients on 
CRT (male 73, female 27, age 69.9± 9.6 years). Patients with atrial fibrillation and mitral 
valve stenosis were excluded. Patients were divided into normal or relaxation abnormality 
(Group I), pseudonormalization (Group II) and restrictive filling (Group III), according to 
the pattern of mitral flow and annulus motion by pulsed wave (PW) and tissue Doppler 
(TDI). The time difference (TPW-TDI) between QRS onset to the end of LV ejection by PW 
and QRS onset to the end of the systolic wave in basal segment with greatest delay by TDI 
was measured before CRT and 14.4 ± 10.5 months after CRT. TPW-TDI > 50ms was defined 
as LVMD. Positive response to CRT was defined as left ventricular end systolic volume 
decrease of ≥15% after CRT. Results: Group I, II and III before and after CRT consisted 
of 29, 38 and 33 patients and 46, 28 and 26 patients. The percentage of CRT responders 
in Group III was lower than in Group I (p< 0.05). TPW-TDI in Group III did not reduced after 
CRT (p= 0.46, Table). Patients with LVRF either before or after CRT predicted a higher 
mortality compared to Group I (7% vs 33%, p= 0.03 and 4% vs 42%, p< 0.001) during 
follow-up of 17.0± 10.6 months.
Conclusion: Patients with LVRF predicted a lower rate of positive response to CRT and 
a higher mortality after CRT.
Group I Group II Group III p (Group I 
vs III)
p (Group II 
vs III)
LVEF (%)
Baseline 20.9±7 19.8±7 20.7±6.1 0.92 0.56
After 
CRT 28.2±14.8 24.3±11.4 25.5±10.6 0.39 0.65
p 0.02 0.04 0.03




(11/33) < 0.05 0.95
TPW-TDI (ms)
Baseline 90.1±53 72.5±42.1 63.6±49.3 0.05 0.41
After 
CRT 44.9±23 44.9±29.5 55.4±39.2 0.21 0.2
p < 0.001 0.001 0.46
9:00 a.m.
901-251 Sensitivity and Predictive Value of Transthoracic 
Echocardiographic Findings in Patients with Suspected 
Endocarditis
Arnold B. Meshkov, Haile Jones, Francis Burt, Behnam Bozorgnia, Peter Axelrod, 
Temple University School of Medicine, Philadelphia, PA
Background: Diagnosis of Infectious Endocarditis (IE) is often uses modified Duke 
Criteria (mDC) to define 3 categories: Definite (D), Possible (P), and Rejected (R). In 
patients with P IE, other criteria must be utilized to determine a diagnosis. Transthoracic 
echo (TTE) findings other than vegetation (V) may be helpful in these patients.
Hypothesis: mDC results in a high % of P diagnoses. The presence of valvular 
regurgitation (Rg) and/ or thickening (T) has a high sensitivity (S) and negative predictive 
value (NPV) for the presence of V on transesophageal echo.
Study Protocol: 167 patients were referred for evaluation of IE. All underwent TTE and 
TEE within 7 days. mDC were used: D ( 2 major, 1 major and 3 minor, or 5 minor); P( 1 
major and I minor, or 3 minor); or R. The presence or absence of Rg and/or T of the aortic, 
mitral and tricuspid valves was noted by TTE. S of Rg and/or T for the presence of V on 
TEE, and NPV of the absence of either were calculated.
Results: 45/167 (27%) of patients had neither Rg or T. The incidence of V on TEE in this 
group was 4/45 (9%) (3 V found in D IE group, and 1 tricuspid valve V in the P IE group). 
9/39 (23%) in D group had no V on TEE. 
# of patients Sensitivity NPV
Definite 39 (23%) 27/30 (90%) 2/5 (40%)
Possible 70 (42%) 7/8 (88%) 18/19 (95%)
Rejected 58 (35%) 2/2 (100%) 21/21 (100%)
Total 167 36/40 (90%) 41/45 (91%)
Conclusion: mDC results in a high % of patients with P IE. The presence of valvular 
Rg and/or T has a high S for V on TEE, and the absence of R and/or T a high NPV. In 
the absence of Rg or T, TEE added no diagnostic information in the R group. In the P IE 
group, V on TEE is rarely found without significant Rg or T on TTE. These TTE findings 
can decrease the number of P diagnoses of IE by current mDC.
9:00 a.m.
901-252 Severe Diastolic Dysfunction in Non-Hospitalized 
Patients Is Associated With Unexpectedly High 
Mortality
Kofo O. Ogunyankin, Jasdeep Saluja, Andrew G. Day, Queen’s University, Kingston, ON, 
Canada
Background: The long-term prognosis associated with severe diastolic dysfunction 
(SDD) in the absence of clinical heart failure remains unresolved.
Methods: The vital status of patients (n=238, females = 112) who had clinically indicated 
outpatient echocardiograms in 2003, was determined by an observer blinded to 
echocardiographic data. Consecutive echocardiograms on which a previously validated 
algorithm using lateral annulus Tissue Doppler, mitral and pulmonary vein Doppler, color 
M-mode, LV mass and ejection fraction (LVEF) data were applicable, are included. Each 
patient was classified into normal n=122, abnormal relaxation (AR) n=60, or SDD n= 56 
diastolic function (DF) groups. Kaplan-Meier survival plots with log-rank trend test were 
calculated on the whole cohort and on a subset with LV ejection fraction ≥40%. The Cox 
proportional hazards model was used to estimate hazard ratios.
Results:A history of angiography or revascularization was obtained in 139 (58%), 
of which 51 (21%) had coronary disease proximate to echo study. Mean age (yrs) in 
SDD, AR and normal groups were 70; 66; 58 respectively p< 0.001). Figure shows a 
4-yr survival of 65%, 91% and 89% respectively. SDD was associated with hazard ratios 
of 4.5 (C.I= 2.4-8.7; p<0001) unadjusted, and 2.5 ( 1.2-5.4; p=0.02) after adjustment for 
age, sex and LVEF compared to normal+AR. In those with LVEF≥40%, SDD remained a 
strong predictor of death.
Conclusions: In non-hospitalized patients, SDD is a prognostic marker for increased 
mortality.
9:00 a.m.
901-253 Abnormal Arterial-Ventricular Function in Early Chronic 
Kidney Disease: a Pattern Resembling Heart Failure 
with Preserved Ejection Fraction
Nicola C. Edwards, Charles J. Ferro, Richard P. Steeds, John N. Townend, University 
of Birmingham, Birmingham, United Kingdom, University Hospital Birmingham, 
Birmingham, United Kingdom
Background: Patients with early chronic kidney disease are more likely to die from 
cardiovascular disease than to progress to end stage renal failure but vascular and 
ventricular function in this high risk group is poorly defined. We measured arterial and 
ventricular elastance (stiffness) in early CKD and healthy controls and examined their 
relationship (arterio-ventricular coupling ratio).
Methods: 107 patients with stage 2 (eGFR 60-89 ml/min/1.73m2) or stage 3 (eGFR 30-59 
ml/min/1.73m2) non-diabetic CKD were compared with 40 age and sex matched controls. 
All subjects were normotensive (24hr ABPM 125 ± 1 / 76 ± 1mmHg) and had no history 
of cardiovascular disease. Ventricular function and arterial-ventricular elastance were 
assessed by transthoracic echocardiography.
Results: Arterial (Ea), LV end-systolic (Ees), LV end-diastolic (Eed) elastances were all 
greater in CKD than controls (p<0.05) and were inversely correlated with eGFR (p<0.05). 
Indexes of systolic function were preserved in CKD but diastolic function and LV relaxation 
were abnormal. Table 1.
Conclusion: Early stage CKD is characterized by abnormal diastolic function and 
increases in arterial, ventricular systolic and diastolic stiffness but the arterio-ventricular 
coupling ratio is preserved. This pattern of patho-physiological abnormalities closely 
resembles that seen in heart failure with preserved ejection fraction and may contribute to 
the high levels of cardiovascular morbidity and mortality seen in patients with CKD.
Ventricular and Vascular function (†<0.05; ††<0.01 vs controls)
Controls(n=40) CKD Stage 2(n=27)
CKD Stage 
3(n=80)
Arterial Elastance (Ea) (mmHg) 1.40±0.25 1.65±0.40† 1.74±0.48††
Arterial Elastance Index (EaI) 
(mmHg ml/m2) 0.77±0.17 0.93±0.30† 0.93±0.29††
End-systolic elastance 
(Ees)(mmHg/ml) 1.93±0.46 2.43±0.83† 2.43±0.78††
End-diastolic elastance (Eed) 0.07±0.04 0.11±0.04†† 0.12±0.04††
Arterial-ventricular coupling ratio 
(Ea/Ees) 0.73±0.16 0.71±0.16 0.75±0.19
Ejection Fraction (%) 65.4±5.6 63.3±4.7 62.7±6.8
Lateral annular TDI Sm (cm/s) 8.8±1.5 8.4±2.4 7.9±1.9
E/Em 5.6±1.1 7.4±1.8†† 8.0±2.4††
LA volumes(ml/BSA) 19.7±4.9 25.7 ±5.4† 27.4 ±6.3††





901-254 Predictive power of preoperative non-stress 
echocardiographic evaluation for postoperative 
cardiovascular events in noncardiac surgery
Soo Jin Cho, Seung Min Choi, Yong Hwan Park, Jung Hyuk Kim, Hye Jin Han, 
Kyeongmin Byeon, Gwan Hyeop Sohn, Joo-Yong Hahn, Jin-Ho Choi, Seung-Hyuk Choi, 
Hyeon-Cheol Gwon, Sang Hoon Lee, Samsung Medical Center, Seoul, South Korea
Background:Non-stress echocardiography is widely performed as preoperative screening 
before noncardiac surgery. We investigated whether echocardiographic findings could 
predict postoperative cardiovascular events after elective noncardiac surgery.
Methods:We enrolled 1,113 patients (age 64±11 year, male 64%) who underwent 
echocardiography within 3 months before elective noncardiac surgery. Clinical preoperative 
cardiovascular risk was assessed using the Revised Cardiac Risk Index (RCRI).
Results: Postoperative MACE (cardiac death, myocardial infarction, or aggravation of 
congestive heart failure within postoperative 72 hours) occurred in 97 patients (8.7%). 
Receiver-operating characteristic (ROC) analysis showed that any echocardiographic 
parameters could not reach comparable predictive power to RCRI. Subgroup analysis 
revealed that LAVI and E/e` was more predictive for MACE than RCRI in patients younger 
than 60 years (Table 1).
Conclusions:Routine preoperative Doppler echrocardiography adjunct to clinical 
evaluation added little value for the prediction of postoperative MACE after noncardiac 
surgery. However, it might have a role in young age subgroup in which RCRI was less 
predictive than old age subgroup.
ROC analysis: postoperative major cardiovascular events
Total (n=1113) age<60 (n=301) age≥ 60 (n=812)
AUC p value AUC p value AUC p value
RCRI 0.677 <0.001 0.573 0.277 0.658 <0.001
LVEF 0.609 0.004 0.585 0.204 0.567 0.053
RWMA 0.618 0.002 0.574 0.269 0.590 0.010
E/e’ 0.559 0.118 0.683 0.006 0.520 0.571
LAVI 0.593 0.014 0.727 0.001 0.521 0.538
9:00 a.m.
901-256 Impact of Obesity on Cardiac Geometry and Function 
in a Population with High Prevalences of Obesity and 
Diabetes: The Strong Heart Study
Chirag R. Barbhaiya, Giovanni de Simone, Mary J. Roman, Richard R. Fabsitz, Elisa T. 
Lee, Lyle G. Best, Barbara V. Howard, Richard B. Devereux, Weill Medical College of 
Cornell University, New York, NY
Background: Rising prevalence of obesity and increasing rates of obesity-associated 
diabetes, hypertension, dyslipidemia, and left ventricular (LV) hypertrophy pose 
increasingly important public health challenges. However, relatively few data are available 
concerning the impact of overweight and different degrees of obesity on cardiac geometry 
and function. The Strong Heart Study cohort differs from previously studied populations in 
having considerably higher prevalences of diabetes and obesity.
Methods: Echocardiographic LV and left atrial (LA) measurements were obtained in 
3,329 participants without prevalent cardiovascular disease in the 2nd Strong Heart 
Study examination. Participants were categorized using body mass index (BMI) as 
normal weight (20.00-24.99 Kg/m2), overweight (25.00-29.99 Kg/m2), obese (30.00-
34.99 Kg/m2), and severely obese (>35 Kg/m2).
Results: After adjusting for age, gender, diabetes, smoking and hypertension, higher 
BMI was associated with greater LV mass, LV mass/height2.7, LV diameter, LV diameter/
height, aortic root and LA diameters, prevalence of LV hypertrophy and LA dilatation, 
stroke volume, cardiac output, and midwall function, and decreased deceleration time, 
total peripheral resistance, and pulse-pressure/stroke volume. Relative wall thickness 
was similar in each BMI category. Further adjusting for fat-free mass, increased BMI 
was associated with greater LV mass/height2.7, LV diameter/height, LA diameter, midwall 
function and LV ejection fraction, and lower mitral E/A ratio and deceleration time, total 
peripheral resistance, pulse-pressure/stroke volume, and pulse-pressure/stroke index.
Conclusions: Greater severity of obesity is associated with eccentric LV hypertrophy 
with preserved systolic function, and late developing restrictive LV filling pattern. These 
changes are not fully accounted for by elevated fat-free mass. Significant cardiac structural 
abnormalities are observed at lower BMIs than previously reported.
9:00 a.m.
901-257 Independent value of left atrial volume index for the 
prediction of all cause mortality in patients with 
suspected heart failure referred from the community
Tiong K. Lim, Girish Dwivedi, Sajad A. Hayat, Sirshendu Majumdar, Roxy Senior, 
Northwick Park Hospital, Harrow, United Kingdom
Background:: Left ventricular ( LV ) ejection fraction (LVEF) and LV end systolic size 
are recognised markers of mortality but it is now increasingly apparent that a significant 
proportion of patients with heart failure (HF) have normal LVEF. Left atrial volume index 
(LAVI) reflects LV filling pressure and has been shown to predict outcome independent of 
Doppler parameters. However, the ability of LAVI to predict mortality independently of LV 
systolic function in patients with suspected HF referred from the community is unknown
Methods:Accordingly, 356 (mean age 72±13 years, 162 male & 173 female) suspected 
HF patients referred from the community were followed up for mortality after undergoing 
clinical assessment, electrocardiography (ECG) and echocardiography including 
Doppler to assess LV filling. Cox regression analysis was used for the evaluation of the 
independent predictors of mortality.
Results:Data was obtained in 335 (94%) patients over a mean follow-up period of 30±10 
months during which 38 (11.3%) died. The univariate predictors for all cause mortality were 
age (p<0.001), symptom of leg swelling (p=0.001), clinical sign of HF (p=0.01), abnormal 
ECG (p=0.008), LVEF (p=0.001), LAVI (p<0.001), septal wall thickness (p=0.007), LV 
end diastolic and systolic dimension (p<0.01). However, the only independent predictors 
of mortality were age (hazard ratio[HR]=2.12, 95%CI: 1.42-3.25, p<0.001), symptom 
of leg swelling (HR=2.83, 95%CI: 1.43-5.59, p=0.005), LAVI (HR=1.25, 95%CI: 1.01-
1.54, p=0.04) and LV end systolic size (HR=1.32, 95%CI: 1.02-1.70, p=0.04). A normal 
echocardiogram defined as LVEF≥50%, LAVI≤20ml/m2, wall thickness≤1.3cm and no 
significant valvular heart disease or isolated right ventricular dysfunction or isolated 
pulmonary hypertension predicted 97% survival compared to 83% if the echo was 
abnormal (p=0.0001)
Conclusions:LAVI was superior to LVEF for the prediction of mortality and provided 
independent information over clinical variables and ECG for predicting mortality in patients 
with suspected HF referred from the community. A normal echocardiogram conferred an 
excellent outcome.
9:00 a.m.
901-258 Left atrial size determined by hand held 
echocardiography predicts long term adverse cardiac 
outcome in subjects screened for heart failure in the 
community
Girish Dwivedi, Gavin I. Galasko, Ann Banfield, Tiong K. Lim, Roxy Senior, Northwick 
Park Hospital, Harrow, United Kingdom
Background:It has been previously shown that hand held echocardiography (HE) 
performed by trained sonographer is an accurate screening modality for heart failure 
in the community. However, its prognostic significance compared to clinical and 
electrocardiographic (ECG) variables is unknown.
Objective: To evaluate the prognostic significance of HE with other clinical and 
electrocardiographic variables in community subjects screened for heart failure.
Methods: Accordingly, total of 1392 members of the general population and 928 higher 
risk subjects were randomly selected from seven community practices. A total of 563 
consecutive subjects underwent HE. Left ventricular (LV) wall thickness (interventricular 
septum and posterior wall in diastole), LV ejection fraction (EF), left atrial (LA) size in 
para-sternal long axis view and LV internal dimensions were noted. All of these patients 
also underwent complete clinical assessment including pulmonary function tests and 
electrocardiography (abnormal ECG was defined as the presence of atrial fibrillation 
or flutter, ventricular arrhythmia, conduction defects, ST or T wave abnormalities, 
pathological Q wave, paced rhythm or LV hypertrophy). The patients were subsequently 
followed up for all cause mortality and heart failure (HF) admissions.
Results:Of the total 563 subjects recruited, 537 were available for the follow up (mean 
of 63±16 months). There were 45 (8%) all cause mortality and 15 (3%) admissions with 
heart failure. Amongst the clinical variables (diabetes, hypertension, peripheral vascular 
disease, cerebro-vascular disease and body mass index), pulmonary function tests and 
ECG; LA size on HE was a multivariate predictor for both mortality (p<0.02) as well as 
mortality or heart failure (p<0.001). Age (p<0.0001 and p<0.001) and abnormal ECG 
(p<0.01 and p<0.01) were the other multivariable predictors for mortality and mortality 
or HF admissions.
Conclusions: LA size, a marker of LV filling pressure, assessed by HE predicted long 
term adverse outcome in community subjects screened for heart failure independent of 
clinical prognostic variables.
9:00 a.m.
901-259 A Comparison Study of Reproducibility of Quantitative 
and Qualitative Echo-derived Indices of Dyssynchrony
Ethan M. Fruechte, John E. O’Mara, Egle Burdulis, Michelle A. Gama, Robert T. Palac, 
Salvatore P. Costa, Dartmouth Hitchcock Medical Center, Lebanon, NH
Background: Prior studies have demonstrated the ability of echo-derived tissue Doppler 
measurements to help select patients who are most likely to have a clinical response 
to cardiac resynchronization (CRT). However, various proposed indices manipulate the 
raw data in different ways with no widely accepted single index thus making application 
in a clinical lab difficult. We compared 3 of the most commonly proposed indices for 
interobserver reproducibility to help select a single index for our clinical lab.
Methods: A series of 48 consecutive patients referred by the EP service who 
were candidates for CRT were evaluated by two independent readers for indices of 
dyssynchrony. The time from the QRS to the peak positive velocity was measured at 6 
basal and 6 mid LV segments using an off line work-station (GE echopac). Dyssynchrony 
was deemed present if 2 opposite segments differed by > 65 ms or if the SD of all 12 
segments (SD-12) was > 32 ms. In addition, a color-coded parametric image was obtained 
at end-systole in the apical 2, 3, and 4 chamber view which automatically assigns a 
color to the myocardium depending on the time to peak velocity (TSI). Since a normal 
synchronous LV is associated with all green segments a binary system for TSI analysis 
was assigned: green (normal), not green (abnormal).
Results: A total of 576 segments were evaluated by each reader. There was a stong 
correlation between readers for all quantitative measurements of time to peak (r=0.72, 
p<0.0001). The findings were similar if the data was limited to individual walls or segments 
suggesting that one view or segments is not necessarily preferred over another. When 
the independent readers applied the proposed cut off values to define dyssynchrony, the 
SD-12 had a reproducibility of 89% whereas the two opposing wall method yielded only 
75% in the 3-chamber view and 70% in the 4-chamber view. TSI yielded a reproducibility 
of 79% for individual segments. A cut-off value for TSI has not yet been proposed.

















Conclusions: Although more time consuming, the standard deviation of time to peak of 
6 basal and 6 mid LV segments yields the highest reproducibility when proposed cut off 
values to help define dyssynchrony are applied.
9:00 a.m.
901-260 Regional Location of Left Ventricular Dyssynchrony is 
Associated with Extent of Reverse Remodeling
John E. O’Mara, Robert T. Palac, Ethan M. Fruechte, Mark Greenberg, Michelle A. 
Gama, Salvatore P. Costa, Dartmouth Hitchcock Medical Center, Lebanon, NH
Background: Prior studies have demonstrated that the presence of dyssynchrony as 
detected by echocardiography can identify patients most likely to respond to cardiac 
resynchronization (CRT). However, the relationship between the location of dyssynchrony 
at baseline and magnitude of response has not been well described. Definitions of 
response vary but a composite often includes changes in LVEF and/or end systolic 
volume (ESV) as an index of remodeling. We hypothesized that stratification not only by 
the presence of dyssynchrony but also by location might correlate with response.
Methods: A consecutive series of 29 subjects who underwent CRT implant were studied 
(LVEF 26±7%, QRS 161±27ms: 20 LBBB, 2 RBBB, 2 IVCD, 4 pacer, 1 other). An echo that 
included tissue Doppler and Simpson’s biplane was obtained at baseline and repeated 
at 3 months. Tissue Synchronization Imaging (TSI) was used to identify the location of 
dyssynchrony. TSI assigns a color to the myocardium using tissue Doppler data and 
represents time from the QRS to the peak positive velocity. A still frame was recorded 
at end-systole in the apical 2, 3, and 4 chamber view. Using the TSI color coding, each 
patient was assigned to one of 4 groups per the location of the latest delay (≥2 segments): 
no dyssynchrony, posterolateral delay, septal delay, other.
Results: At baseline, despite 69% of subjects with a LBBB, the posterolateral delay 
pattern was only observed in only 35%. The remaining categories were as follows: 14% 
(no dyssynchrony), 17% (septal), 34% (other). At 3 month follow up, the lateral delay 
pattern was associated with the largest improvement in LVEF and ESV: mean percent 
change of 45% and 41% respectively (P<0.05). The LVEF/ESV in the other 3 groups 
changed as follows: -4/11% (no dyssynchrony), 29/19% (septal), 14/11% (other).
Conclusions: The magnitude of LV remodeling in response to CRT correlates not only 
with the presence of dyssynchrony but also its regional location. Although the lateral 
wall delay pattern responds best, it is not present as often as one might expect given 
the presence of a LBBB. The septal delay pattern is associated with the second best 
response rate despite being somewhat counter intuitive for CRT.
9:00 a.m.
901-261 The Effect of Intramyocardial Bone Marrow Cell 
Injection on Left Ventricular Dyssynchrony and Global 
Strain
Jan van Ramshorst, Saskia LMA Beeres, Sjoerd A. Mollema, Petra Dibbets-Schneider, 
Eduard R. Holman, Marcel PM Stokkel, Martin J. Schalij, Ernst E. van der Wall, Jeroen J. 
Bax, Leiden University Medical Center, Leiden, The Netherlands
Background: Intramyocardial bone marrow cell injection has been proposed as a novel 
treatment strategy for post-infarction heart failure. However, the mechanism by which 
bone marrow cell injection may improve left ventricular (LV) function is only partially 
understood. The aim of the current study was to investigate whether bone marrow cell 
injection influenced global strain and LV dyssynchrony, and if these changes corresponded 
with increase in LV ejection fraction (LVEF).
Methods: In 15 patients (14 male, 63±9 years) with severe post-infarction heart failure, 
93±18x106 autologous bone marrow cells were percutaneously injected in the infarction 
border zone. At baseline and at 3 months, LVEF (Tc-99m tetrofosmin gated SPECT), 
echocardiographic global strain (automated function imaging, AFI) and LV dyssynchrony 
(speckle tracking analysis) were assessed.
Results: No periprocedural complications occurred during bone marrow cell injection. 
NYHA class improved from 3.5±0.5 at baseline to 2.7±0.8 at 3 months (P<0.01) and LVEF 
increased from 23±8% to 27±9% (P=0.02).
Global strain showed a modest improvement from -7.7±4.7% vs. -8.5±4.9% (P=0.04). 
In patients with a substantial improvement (>5%) in LVEF, global strain improved 
considerably (-8.7±4.6% at baseline vs. -10.6±4.5% at 3 months; P<0.01), whereas 
global strain remained unchanged in patients without a substantial improvement in LVEF 
(-6.6±4.9% vs. -6.4±4.5%; P=NS). A significant relation existed between the increase in 
LVEF and the improvement in global strain (R=0.84; P< 0.01).
LV dyssynchrony decreased significantly in patients with a substantial improvement in 
LVEF (from 173±64 ms to 116±64 ms; P=0.01), but no changes in dyssynchrony were 
observed patients without a substantial improvement in LVEF (155±67 ms vs.177±81 ms; 
P=NS). There was an excellent correlation between the improvement in LVEF and the 
reduction in LV dyssynchrony (R=-0.77; P<0.01).
Conclusions: The results of the current study show that bone marrow cell injection 
improves LVEF in patients with severe post-infarction heart failure. This improvement in 
LVEF was related to a reduction in LV dyssynchrony and an increase in global LV strain.
9:00 a.m.
901-262 Quantification of Mechanical Dyssynchrony: 
Comparison Between 2-Dimensional Speckle Tracking 
and Doppler Tissue Imaging Derivations
Vanessa G. Gastwirth, Kwan S. Lee, Tadaaki Honda, Aurelio C. Pinheiro, Bijoy K. 
Khandheria, Theodore P. Abraham, Steven J. Lester, Mayo Clinic Arizona, Scottsdale, 
AZ, Johns Hopkins University, Baltimore, MD
Background: Doppler tissue imaging (DTI) is the most widely used method of assessing 
left ventricular mechanical dyssynchrony, with the best studied parameter being 
relationship of time to peak systolic longitudinal velocities (TTPSV). 2-Dimensional 
speckle tracking (2DST) is an emerging image analysis modality, promising angle-
independent assessment of myocardial motion. TTPSV can also be quantified by 2DST, 
and the aim of this study is to evaluate the inter-changeability of similarly derived 2DST 
and DTI indices of dyssynchrony.
Methods: 48 patients were enrolled from a cohort of patients undergoing transthoracic 
echo on a Vivid 7 system (GE Healthcare). Images were optimized for maximal frame 
rates (>30 Hz B-mode, > 90 Hz DTI). Offline EchoPAC® 6.0 (Vingmed-GE) DTI and 
2DST analysis was performed. 12 basal and mid segment TTPSV were measured from 
apical views. The standard deviation of TTPSV (Yu index) from the 12 segments and the 
maximum delay in TTPSV from 4-opposing basal segments (Bax index) were calculated.
Results: 2DST and DTI derived Yu index had a higher correlation (r=0.66, y=0.64x+18, 
p<0.0001) compared with the 4-segment Bax index (r=0.54, y=0.66x+37, p<0.0001).
Conclusions: Similarly derived 2DST and DTI indices of dyssynchrony from segmental 
longitudinal velocities correlate insufficiently for clinical inter-changeability, necessitating 
independent validation of similarly derived or novel markers of 2DST derived mechanical 
dyssynchrony for clinical application.
9:00 a.m.
901-263 Acute Reduction in Mitral Regurgitation with 
Cardiac Resynchronization Therapy is Related to 
Resynchronization of the Papillary Muscles
Claudia Ypenburg, Patrizio Lancellotti, Laurens F. Tops, Gabe B. Bleeker, Eduard R. 
Holman, Martin J. Schalij, Luc A. Pierard, Jeroen J. Bax, Leiden University Medical 
Center, Leiden, The Netherlands, University Hospital Sart Tilman, Liege, Belgium
Background: The aim of the study was to evaluate the relationship between dyssynchrony 
involving the mitral valve apparatus and the acute reduction in mitral regurgitation (MR) 
after cardiac resynchronization therapy (CRT) initiation.
Methods: We studied 25 patients with at least moderate MR who showed an acute 
reduction in MR after CRT initiation. Echocardiography including speckle tracking 
analysis was performed at baseline, post implant and during interruption of biventricular 
pacing after 6 months of follow-up to assess MR severity, left ventricular function, mitral 
deformation and dyssynchrony of the papillary muscles.
Results: Acute reduction in MR after CRT was accompanied by an improvement in mitral 
deformation indices as well as a reduction in dyssynchrony between the papillary muscles 
(Table). Importantly, these beneficial effects maintained during follow-up, but acute loss 
of resynchronization was observed after interruption of CRT, with an acute recurrence of 
MR and worsening in mitral deformation indices.
Conclusions: CRT can acutely reduce MR inpatients with dyssynchrony involving the 
papillary muscles; interruption of CRT at 6 months follow-up however, resulted in acute 
loss of resynchronization with recurrence of MR.
* = Baseline vs. Post implant P<0.01; † = 6 Months vs. Interruption P<0.01
Variable Baseline Post implantation Follow-up Interruption
MR severity:
- Vena contracta width (cm) 0.54±0.15 0.39±0.13 * 0.37±0.11 0.47±0.16 †
- Jet area (cm2) 7.7±3.1 4.6±2.4 * 4.1±2.1 6.5±3.2 †
- Jet area/ Left atrial area (%) 40±13 25±11 * 25±10 39±13 †
Mitral deformation:
- Tenting area (cm2) 7.8±1.0 7.2±1.0 * 6.7±1.2 6.9±1.3 †
- Coaptation height (cm) 1.94±0.28 1.84±0.17 * 1.79±0.14 1.84±0.18 †
- Mitral annular contraction (%) 15±4 19±4 * 22±4 19±5 †
Dyssynchrony (ms) 169±69 25±26 * 26±28 134±51 †





901-264 A New Speckle Tracking Algorithm Can Accurately 
Analyze Left Ventricular Wall Motion - A Multicenter 
Study By The Israeli Echocardiography Research 
Group
Noah Liel-Cohen, Ronen Beeri, Yoram Agmon, Micha S. Feinberg, Dan Gilon, Ilan Hay, 
Rafael Kuperstein, Marina Leitman, David Rosenmann, Alik Sagie, Sarah Shimoni, Yossi 
Tsadok, Mordehay Vaturi, Wolfgang Fehske, David S. Blondheim, Soroka Univ Medical 
Ctr, Beer Sheva, Israel, Hillel-Yaffe Medical Ctr, Hadera, Israel
Introduction: Detection of left ventricular wall motion (WM) abnormalities is of great 
importance in interpretation of echocardiograms, but despite improvements in technology 
no automatic tool has yet replaced visual reading by highly qualified echocardiographers. 
We hypothesized that 2D strain, a new speckle-tracking based technique, can assess WM 
automatically with high concordance to visual assessment.
Methods: Echo studies of 105 patients (28 healthy, 62 AMI, 15 dilated cardiomyopathy) 
were blindedly read by 10 experienced readers from major cardiology centers. Ten were 
duplicated for intra-observer variability determination. Readers scored each of 18 segments 
from 3 apical views per patient (1 normal to 4 dyskinetic). A segmental “gold-standard” 
for visual segmental scoring (VSS) was computed using majority score assigned to each 
segment. 2D strain was applied on each segment and segmental peak systolic strain (PSS) 
was determined [Vivid 7, AFI software (GE)]. PSS scores were divided into 4 categories: 
<-14% normal, -14 to -11% hypokinetic, - 11 to 2% akinetic and >2% dyskinetic.
Results: Of 1890 segments analyzed, 66% were categorized by VSS as normally 
contracting and 30% as abnormal, (4% unscorable). Of abnormal segments 13.5% 
were categorized hypokinetic, 12.1% akinetic and 1.7% dyskinetic. The sensitivity and 
specificity of PSS vs. VSS for identifying normal vs. abnormal segments was 88% and 
85%. When divided into 4 categories of WM, 85% of normal and 88% of akinetic segments 
were correctly identified by PSS.
Kappa values for VSS inter and intra observer variability (4 categories) were 0.50 
and 0.57, respectively. When segments were dichotomized into normal (score 1) and 
abnormal (2-4), the inter and intra observer variability improved to 0.65 and 0.71. For 
PSS, Kappa values for inter and intra observer variability were 0.71 and 0.77, and when 
dichotomized, 0.79 and 0.83 respectively.
Conclusions: Automated PSS using a new speckle tracking based algorithm can 
accurately distinguish between normally and abnormally contracting segments with good 
agreement to visual assessment by experienced echocardiographers, and thus may 
assist WM analysis performed by less experienced readers.
9:00 a.m.
901-265 A Simple Echocardiographic Index Differentiates 
Primary from Transthyretin Types of Cardiac 
Amyloidosis in 76 Pathology Proven Cardiac 
Amyloidosis
Dali Feng, Jae K. Oh, Allan S. Jaffe, Matthew W. Martinez, Imran S. Syed, Krishnaswamy 
Chandrasekaran, Morie A. Gertz, William D. Edwards, Martha Grogan, Kyle W. Klarich, 
Mayo Clinic, Rochester, MN
Background: Echocardiography (Echo) has been routinely used to evaluate cardiac 
involvement in amyloid patients. However, it remains to be determined whether cardiac 
morphology and Doppler parameters can differentiate primary amyloidosis (AL), which 
has the worst prognosis, from other types of cardiac amyloidosis. Our preliminary 
investigation showed that AL had a thicker right ventricular wall (RVWT) but lower RV 
systolic pressures (RVSP) than those with transthyretin (or senile) type. We hypothesized 
that RVSP/RVWT ratio may help to differentiate amyloid type.
Methods: 116 autopsy or explanted cases of cardiac amyloidosis were identified in Mayo 
Clinic Tissue Registry. Transthoracic Echo was available in 76 subjects.
Results: There were 44 AL and 32 transthyretin amyloidosis, as established 
immunohistochemically. Patient’s characteristics and echo features were shown in the 
Table. Although there were statistically significant differences between the two groups 
in many echo indexes, the most useful index to differentiate AL from transthyretin type 
was RVSP/RVWT. Using <9 as a cut-off, the ratio had a 92% sensitivity, 73% specificity, 
83% positive predictive value and 86% negative predictive value to identify AL with area 
under curve of 0.86.
Conclusions: Patients with AL amyloidosis have thicker ventricular walls and more 
diastolic dysfunction but lower RVSP than transthyretin type. The simple Echo index of 
RVSP/RVWT can be helpful in differentiating AL from transthyretin type amyloidosis.





Age (year) 60±11 85±8 0.0001
LVEF (%) 50±18 50±17 0.97
LV septal thickness (mm) 14.5±3.7 12.0±3.0 0.003
LA volume index (cc/m2) 38 (29-46) 56 (45-66) 0.008
LV diastolic function (0-4) 2.6±1.3 2.1±0.9 0.05
Pulmonary vein systolic/diastolic velocity 
ratio 2.6±2.1 1.6±1.3 0.04
RV free wall thickness (mm) 8.1±3.5 5.3±1.0 0.0001
RVSP (mm Hg) 43±10 55±15 0.0005
RVSP/RVWT 5.9±3.0 11.0±3.8 0.0001
9:00 a.m.
901-266 Inhibition of Interleukin-1 activity by anakinra improves 
left ventricular function through inhibition of nitro-
oxidative stress, interleukin-6 and endothelin: a 
randomized cross-over, placebo-controlled, trial
Ignatios Ikonomidis, John Lekakis, Maria Nikolaou, Ioannis Paraskevaidis, Ioanna 
Andreadou, Grigoris Skarantavos, Theophania Kaplanoglou, Pelagia Katsibri, Panagiotis 
Soucacos, Dimitrios Kremastinos, University of Athens, Attikon Hospital, Athens, Greece
Background: Interleukin-1 activity enhances oxidative stress and the release of 
interleukin 6 (IL-6), a cytokine with negative inotropic action. Anakinra, a human 
recombinant inerleukin-1a receptor antagonist, is used for the treatment of rheumatoid 
arthritis. We investigated the effects of anakinra on left ventricular (LV) function, oxidative 
stress, IL-6 and endothelin production.
Methods: 23 patients with rheumatoid arthritis were randomized to receive a single 
injection of anakinra (150mg s.c.) or placebo and after 48 hours the alternative treatment 
in a double-blind trial. Twenty-three healthy subjects and 19 patients with rheumatoid 
arthritis treated with prednisolone served as controls. At baseline and 3 hours after the 
single injection, we calculated the mean value of the systolic (Sm), early diastolic (Em) 
and late diastolic velocity (Am) at all 6 sites of the mitral annulus using tissue Doppler 
(TDI) echocardiography. The ratio of E wave of the mitral inflow measured by pulsed 
wave Doppler to the Em was calculated . We measured IL-6, malondialdehyde (MDA), 
nitrotyrosine (NT) and endothelin (ET-1) blood levels. Patients were reassessed after 30 
days of anakinra treatment and were compared to patients treated with prednisolone. 
Patients had no ischaemia at treadmill exercise test.
Results: Patients had impaired baseline Sm , Em/Am and E/Em compared to healthy 
controls (p<0.05).Compared to baseline, there was an increase in the systolic (Sm) 
velocity (8.3±1.5 vs. 9.5±2.4 vs 9.4±2.48 cm/sec, p=0.001), Em/Am (0.83±0.4 vs. 0.88±0.4 
vs 0.99±0.4, p=0.04) along with a decrease in the E/Em (10.2±4.0 vs. 8.9±3.6 vs. 8.1±2.0, 
p<0.01) as well as a reduction in MDA (2.8±2 vs. 2±0.9 vs. 1.5±0.7 μM, p<0.05) , NT 
(median 787 vs. 488 vs. 388 nM, p<0.05), IL-6 ( 10.1 vs. 7.5 vs. 4.4 pg/ml, p<0.01) and 
ET-1 (2.8 vs. 1.8 vs. 1.7 pg/ml, p<0.01) after 3 hours and 30 days of anakinra treatment. 
No changes were observed after placebo. Changes in the above markers were greater 
after 30 days of anakinra treatment compared to prednisolone treatment (p<0.05).
Conclusions: Inhibition of IL-1 improves systolic and diastolic markers of LV function 
through reduction of IL-6 , nitro-oxidative stress and endothelin production.
9:00 a.m.
901-267 Chaotic Left Ventricular Diastole in Pulmonary 
Hypertension: A Tissue Doppler Study
Angel Lopez-Candales, Beth Gulyasy, Kathy Edelman, Raveen Bazaz, University of 
Pittsburgh, Pittsburgh, PA
Background: Mitral valve inflow measurements have demonstrated the presence of LV 
diastolic dysfunction (LVDD) with worsening degrees in pulmonary hypertension (PH). 
However, the mechanism of this LVDD is not clear.
Methods: A complete echocardiogram with TDI interrogation of the proximal and distal 
portions of the interventricular septum (IS) and LV lateral wall to measure maximum early 
(E) diastolic velocities and the time interval to reach these diastolic events was obtained 
in 14 patients (78 ± 28 mmHg) with known chronic PH and compared to similar data 
acquired from 6 healthy (28 ± 6 mmHg, p< 001) individuals of comparable age (59 ± 9 
versus 48 ± 22 years, p<0.1). All intervals were corrected for heart rate and all subjects 
had normal LV systolic function.
Results: Mitral valve E/A ratio (0.75 ± 0.19 versus 1.9 ± 1.4; p< 0.01) and systolic 
eccentricity index (0.71 ± 0.27 versus 1.0 ± 0; p<0.01) were statistically different between 
PH and controls. PH resulted in smaller E wave velocities of the proximal IS (- 3.4 ± 3.0 
versus - 8.0 ± 2.7 cm/s; p< 0.01) and LV (-5.2 ± 2.5 versus -9.6 ± 2.9 cm/s; p< 0.002) in 
PH patients. Additionally, we observed a very disorganized/ chaotic diastolic signature 
seen with increasing degrees of PH (Figure).
Conclusions: PH not only affects early myocardial E wave velocity generation but also 
distorts all phases of LV diastole. More studies are required to determine the clinical 
implications of LVDD in PH. 


















901-268 An impact of chronic kidney disease on left ventricular 
diastolic performance in patients with preserved 
systolic function
Michio Imai, Hiroshi Ito, Katsuomi Iwakura, Atsunori Okamura, Toshiya Kurotobi, Yasushi 
Koyama, Motoo Date, Yoshiharu Higuchi, Koichi Inoue, Hiroyuki Nagai, Yuko Toyoshima, 
Yoh Arita, Makito Ozawa, Norihisa Ito, Yukinori Okazaki, Masahiko Shibuya, Kenshi Fujii, 
Sakurabashi Watanabe Hospital, Osaka, Japan
Background:Although chronic kidney disease (CKD) increases the risk of heart failure, it 
remains unknown its impact on left ventricular (LV) diastolic function. The aim of this study 
is to investigate the impact of CKD on LV morphology and diastolic function in patients 
with preserved LV systolic function.
Methods:The study population consisted of consecutive 954 patients with LVEF>50%. 
eGFR was calculated by MDRD method and classified into 3 groups (eGFR<29 n=105, 
30-59 n=428, >60 ml/min/1.73m2 n=421). We measured relative wall thickness (RWT), 
peak-E velocity, deceleration time of E wave (DT), peak early diastolic mitral annulus 
velocity (e’). E/e’ ratio was measured as an estimate of LV filling pressure.
Results:LA dimension, RWT and incidence of mitral regurgitation (MR) > 2 increased 
with worsening of renal function. The e’ velocity decreased and E/e’ ratio increased with 
worsening of renal function.
Conclusions:With worsening of renal function, LV hypertrophy progresses, incidence of 
MR increases, LV relaxation performance reduces, and LV filling pressure increases. This 
can be the baseline data documenting the impact of CKD on LV diastolic function.
* p<0.05 60 ml/min/1.73m2, ** p<0.05 30-59 vs. >60 ml/min/1.73m2
eGFR, ml/min/1.73m2 <29 (n=105) 30-59 (n=428) >60 (n=421)
Age, years 75±10* 70±10** 62±14
Male, n (%) 56% (59)* 74% (315)** 67% (280)
LA dimension, mm 36±6* 35±6** 34±5
RWT 0.47±0.09* 0.45±0.09** 0.44±0.08
MR>2, % 29%* 15%** 9%
E, m/s 0.64±0.24 0.60±0.24 0.62±0.22
DT, msec 215±75 226±67 218±68
e’, cm/s 5.1±1.8* 5.7±1.6** 6.3±2.0
E/e’ ratio 13.4±6.3* 11.2±5.5 10.7±5.2
9:00 a.m.
901-269 Reduced Pulmonary Artery and Left Ventricular Outflow 
Tract Velocity Time Integrals Predict Heart Failure 
Hospitalization and Mortality: The Heart and Soul Study
Bryan Ristow, Xiushui Ren, Sadia Ali, Mary A. Whooley, Nelson B. Schiller, California 
Pacific Medical Center, San Francisco, CA, Veterans Affairs Medical Center, San 
Francisco, CA
Background: Velocity time integrals (VTIs) are body-surface-area corrected surrogates 
for stroke volume. We hypothesized that reduced pulmonary artery (PA) and left ventricular 
outflow tract (LVOT) VTIs predict heart failure (HF) hospitalization and mortality in 
ambulatory coronary artery disease.
Methods: We recorded pulsed wave Doppler PA VTIs in 976 and LVOT VTIs in 994 
individuals with stable coronary artery disease. At 4 year follow-up, outcomes were 
adjudicated for HF hospitalization and mortality.
Results: Participants in the lowest quartile (<17 cm for PA and <18 cm for LVOT VTI) were 
more likely to be male, have lower systolic blood pressure, higher heart rate, previous 
HF exacerbation, higher left ventricular mass index, and reduced systolic function. 
Unadjusted odds ratios (OR) for PA VTI <17 cm were 2.5 for HF (p<0.0001) and 2.1 for 
mortality (p<0.0001); unadjusted OR for LVOT VTI <18 cm were 3.0 for HF (p<0.0001) 
and 1.6 for mortality (p=0.007). After multivariate adjustment for age, sex, blood pressure, 
heart rate, body mass index, past medical history, smoking, alcohol use, left ventricular 
mass, diastolic function, and ejection fraction, LVOT VTI remained predictive of HF 
hospitalization and PA VTI of mortality (Table).
Conclusions: These data support our hypothesis that reduced VTIs independently 
predict HF and mortality. PA VTI <17 cm and LVOT VTI <18 cm predict adverse events in 
stable coronary artery disease.




















901-270 A Universal Time Scale of Vortex Formation Is 
Associated With Optimum Diastolic Performance of 
Human Hearts
Eun Joo Cho, Krishnaswamy Chandrasekaran, Bijoy K. Khandheria, Partho P. Sengupta, 
Mayo Clinic Arizona, Scottsdale, AZ
Background: An intriguing aspect of normal left ventricular (LV) diastolic performance 
is the formation of intracavitary vortices with a strong jet of early diastolic filling. Vortex 
formation time (VFT), a dimensionless index, has been previously described to define 
the efficiency of vortex ring formation. The goal of this study was to characterize the 
distribution and correlates of VFT in human hearts with normal systolic performance.
Methods: A total of 55 subjects (68±16 years, 22 males) with normal LV systolic function 
(EF>50%) were randomly selected. The mitral annulus diameter was used as the exit 
diameter (D), and was measured from apical 4 chamber view of the LV at the peak of 
diastole. Velocity time integral (VTI) of transmitral early diastolic flow was obtained from 
pulsed-wave Doppler measurements in the immediate downstream vicinity of the opened 
mitral valve leaflets. Vortex formation time was calculated as VFT = VTI/ D.
Results: An optimum VFT (3.3-5.5) was seen in 31(56%) subjects, whereas VFT deviation 
<3.3 or >5.5 were seen in 10(18%) and 14(26%) subjects respectively. Compared with 
the group with optimum VFT, subjects with VFT > 5.5 had significantly higher body mass 
index (26±6 vs. 30±5 Kg/m2, P=0.02), interventricular septal and posterior wall thickness 
(10.8±1.9 vs. 12.5±2.7 mm, P=0.02 and 10.8±1.7 mm vs. 12.0±2.1 mm, P=0.04), left 
atrial volume index (28.1±11.3 vs. 37.7±13.8 cm3/m2, P=0.01) and transmitral early 
diastolic flow velocity to mitral annular velocity ratio (E/E’) from the septal and lateral 
walls (12±4 vs. 23±10, P<0.001 and 9±3 vs. 17±8, P<0.001, respectively). For a group as 
a whole, VFT independently correlated with lateral E/E’ and Tei index (partial correlation 
coefficients; r=0.48, P=0.008 and r=0.48, P=0.006 respectively).
Conclusions: Subjects with normal systolic function and VFT in range of 3.3-5.5 have 
superior global markers of LV diastolic function in comparison with subjects in whom VFT 
deviates in excess of 5.5. These observations are consistent with the optimal range of 
VFT found in previous in vitro and in vivo vortex formation studies. Vortex formation time 
may be a novel index for assessing LV diastolic function in health and disease.
9:00 a.m.
901-271 Incremental Value of Coronary Flow Reserve in the 
Determination of Left Ventricular Diastolic and Systolic 
Function Assessed by Speckle Tracking in Patients 
With Arterial Hypertension
Ignatios Ikonomidis, Costas Papadopoulos, John Lekakis, Helen Triantafyllidi, Ioannis 
Paraskevaidis, Georgia Georgoula, Stavros Tzortzis, Dimitrios T. Kremastinos, Attikon 
Hospital,University of Athens, Athens, Greece
Background: Arterial stiffness and coronary microcirculation are disturbed in patients 
with arterial hypertension. 2-D Strain is a new modality for the assessment of LV function 
using speckle tracking imaging. We investigated the effects of arterial stiffness, coronary 
microcirculation in Left Ventricular (LV) function in hypertensive patients .
Methods: 100 untreated consecutive patients (mean age: 55±11 years), with newly 
diagnosed arterial hypertension (clinic blood pressure >140/90 mmHg and >125/80 mmHg 
in 24hour ambulatory BP monitoring) and 20 healthy controls were studied. We measured 
a) Carotid to femoral artery pulse wave velocity (PWV) b) Ratio of velocity time integral of 
the diastolic (VTI-Vd) coronary flow after adenosine infusion (140 μg/kg/min) to the VTI-
Vd at baseline to assess coronary flow reserve (CFR) using Doppler echocardiography 
at the distal tract of the LAD d) E and A doppler , Em, Am mitral annulus velocities by 
tissue Doppler echocardiography and E/Em ratio to assess LV diastolic function c) Mean 
Longitudinal, Transverse, Circumferential and Radial Strain and Strain Rate by 2-D Strain 
to assess LV systolic function.
Results: Patients had normal ejection fraction. Compared to controls, patients had higher 
PWV (10.4±1.7 vs. 8.3±1.4 m/s, p<0.01) , E/Em ( 8.4±2.8 vs. 5.7±1.4, p=0.01) and lower CFR 
(2.6±0.6 vs. 3.4±0.7, p<0.001), Em/Am (0.92±0.42 vs 1.6±0.51, p<0.01), mean longitudinal 
strain (-18.8±1.7 vs. -21.9±1.5%, p<0.01) and mean circumferential strain (-19.3±4.4 vs.-
22.4±3.1 %, p<0.01). By multivariable analysis, PWV was independently associated with CFR 
(b= -0.58, p<0.01) and Em/Am ratio (b=-0.3, p=0.018). CFR had an incremental value for the 
determination of E/Em (r change from 0.33 to 0.40, x2 change=4.25, p for change =0.04) and 
mean longitudinal strain (r change from 0.30 to 0.42, x2 change=5.97, p for change=0.02) 
when added to a model including sex, age, LVmass, mean arterial pressure and PWV.
Conclusions: Patients with arterial hypertension had impaired systolic LV performance 
and LV diastolic dysfunction compared to controls. CFR had an incremental value over 
arterial stiffness, blood pressure and LVmass in the determination of LV function





901-272 Impact of Regional Distribution of Mechanical 
Asynchrony in Determining the Response to Cardiac 
Resynchronization Therapy
Tasneem Z. Naqvi, Asim M. Rafique, Cedars Sinai Medical Center, Los Angeles, CA, 
Keck School of Medicine, USC, Los Angeles, CA
Background: Response to resynchronization therapy (CRT) remains heterogeneous 
despite careful patient (pt) selection. We hypothesized that regional distribution of 
mechanical delay and LV lead site placement may be predictive of reverse remodeling 
post CRT.
Methods: 80 NYHA II-IV heart failure pts (65±16 yrs, EF 27±8%, 67% M, QRS 133±59 ms) 
were studied pre and 1 mo post CRT. Mechanical asynchrony was assessed by time to peak 
systolic velocity (Tp) in 12 left ventricular (LV) segments using tissue Doppler imaging. 20 
Pts had max Tp in ant wall/ant septum (Gp I) and 60 pts had Tp in remaining LV segments 
(Gp II). Response was defined by 15% reduction in LV end systolic volume (ESV).
Results: 60% of pts responded. Over all EF improved from 27±8% to 34±9% (p < 0.001) 
and ESV decreased from 178±79 ml to 143±69 ml (p<0.001). Significantly less pts 
responded in Gp I vs Gp II (39% vs 65%, p=0.05). LV lead concordance to segment of 
max delay was significantly poor in Gp I vs Gp II (6% vs 76%, p<0.001). There was no 
difference in mechanical asynchrony as measured by asynchrony index in Gp I vs Gp II 
(43±17 vs 49±15 ms, p=0.2), septolateral delay (55±45 vs 65±38ms, p=0.4), QRS width 
(143±38 vs 137±38ms p=0.6) and ischemic cardiomyopathy (71% vs 48%, p=0.1)
Conclusions: Despite significant mechanical asynchrony, pts with max systolic delay in 
ant wall /ant septum responded poorly to CRT possibly due to lack of concordance with 
site of LV lead implantation. Placements of LV lead at site of max systolic delay may 
improve CRT response in these pts.
9:00 a.m.
901-273 The Impact of Endurance Training on Left Ventricular 
Strain: Enhanced Systolic Function and a Novel 
Example of Ventricular Interdependence
Aaron L. Baggish, Rory B. Weiner, Francis Wang, Adolph M. Hutter, Jr., Jason M. Elinoff, 
Michael H. Picard, Malissa J. Wood, Massachusetts General Hospital, Boston, MA
Background: Measurement of left ventricular (LV) strain has emerged as a sensitive 
method for the quantification of systolic function. The impact of vigorous physical training 
on LV strain has not been characterized.
Method: 10 female rowers were studied with echocardiography at baseline and again 
after 3 months of endurance training. 2D-speckled tracking was used to perform mid-
ventricular LV strain measurements at both time points.
Results: Baseline and mid-cavity LV strain measurements are shown below. Longitudinal 
and radial strain were increased at the conclusion of training within all segments of the 
LV. In contrast, circumferential strain increased within the anterior, lateral, posterior, 
and inferior segments but decreased within the septum. The reductions in septal wall 
circumferential strain were tightly correlated with changes in both right ventricular end-
diastolic major dimension (r=0.87, p=0.002) and right ventricular end-diastolic area 
(r=0.84, p=0.004).
Conclusions: Sustained endurance training results in significant enhancement of 
resting LV systolic function. Specifically, training appears to result in increased strain in 
all locations and vectors with the exception of the septum where a significant decrease 
in circumferential strain occurs. Training-induced right ventricular dilation appears to be 
responsible for this regional variability. 
9:00 a.m.
901-274 Obesity Is the Major Predictor for Development of Left 
Ventricular Remodeling in Young Adults: Bogalusa 
Heart Study
Ahmet Toprak, Hongwei Wang, Sathanur Srinivasan, Wei Chen, Timir Paul, Gerald 
Berenson, Tulane Center for Cardiovascular Health, New Orleans, LA
Background: Left ventricular structural alterations are associated with increased 
cardiovascular (CV) morbidity and mortality in middle-aged and older population. This 
study was aimed to determine childhood and adulthood CV risk predictors of left ventricular 
(LV) geometric remodeling in a biracial (black-white) population of young adults.
Methods: As part of the Bogalusa Heart Study, a biracial community-based investigation 
of the evolution of CV diseases since childhood, echocardiographic examinations of the 
heart were performed in 824 adult subjects (age range 24 to 44 years, average 36.3 
years, 41% male, 69% white); risk factor variables both in their childhood (24.6 years 
earlier) and adulthood. LV geometric patterns were determined according to LV index and 
relative wall thickness from standard criteria.
Results: Eccentric type of LV hypertrophy and concentric remodeling were the most 
commonly encountered LV geometric patterns in this young adult population (4.7% for 
each). Eccentric and concentric types of LV hypertrophy were more frequent in black 
females; and concentric remodeling in white males (p=0.005). Compared to normal 
geometry and concentric remodeling geometric patterns, subjects with eccentric and 
concentric types of LV hypertrophy had significantly increased body mass index, systolic 
and diastolic blood pressures, glucose, insulin, HbA1c, triglycerides, VLDL-cholesterol 
and urinary microalbumin levels. Multinomial logistic regression analyses were done 
to determine the predictors of LV geometric remodeling according to adult as well as 
childhood CV risk factor variables. Both adulthood and childhood body mass index 
predicted eccentric type of LV hypertrophy (OR: 1.15, p<0.001 and OR: 1.18, p=0.001, 
respectively). The presence of diabetes in adulthood (OR: 1.11, p=0.001) and diastolic 
blood pressure in childhood (OR: 1.13, p=0.014) predicted concentric type of LV 
hypertrophy in adulthood.
Conclusion: In this community-based study of young adults, eccentric type of LV 
hypertrophy was more frequent and obesity was the only consistent and significant 
predictor of this type of remodeling in the heart.
9:00 a.m.
901-275 Use of Hand-Carried Ultrasound, Clinical Assessment, 
and BNP to Estimate Abnormal Left Ventricular Filling 
Pressures in Inpatients Referred for Right Heart 
Catheterization
Amin Manuchehry, John EA Blair, Mike Keller, Sascha N. Goonewardena, Jyothy 
Puthumana, Mihai Gheorghiade, Northwestern University, Feinberg School of Medicine, 
Chicago, IL, University of Chicago, Pritzker School of Medicine, Chicago, IL
Background: Echocardiographic variables including the ratio of early diastolic mitral 
inflow to tissue velocity (E/E’) and IVC diameter correlate with intra-cardiac filling 
pressures. Studies have shown operators not formally trained in echocardiography can 
reliably obtain these measures using hand-carried ultrasound (HCU). We compared 
these echocardiographic parameters obtained by physicians using HCU to conventional 
markers of congestion, including BNP and clinical findings, in predicting elevated PCWP.
Methods: This prospective study assessed clinical congestion as measured by BNP level, 
physician derived E/E’ and IVC max by HCU, and clinical findings (including presence of 
edema, orthopnea, dyspnea, JVP >10 cm, and rales, determined by an attending physician) 
on inpatients within 8 hours of a clinically-indicated right heart catheterization (RHC).
Results: Study population included 34 inpatients, age 59 ±15, male 59%, CHF diagnosis 
in 79%, EF 39 ±17%, BNP 936 ±1126 pg/mL, and mean PCWP 18 ±9 mmHg with 50% 
of patients >15 mmHg. Adequate HCU images were obtained in 30 of 34 inpatients 
undergoing RHC. IVC maximum diameter was shown to have the highest sensitivity, 
specificity, and positive and negative predictive value in determining PCWP >15 mmHg. 
Results are shown in the table below.
Conclusion: IVC maximum diameter can be easily obtained by physicians using HCU 
and was the strongest predictor of increased PCWP when compared to E/E’, BNP levels, 
and clinical markers.

















Diagnostic characteristics of estimates of PCWP > 15 mmHg
Measurement Cutoff Specificity Sensitivity PPV NPV AUC
Clinical Findings 2 59% 71% 67% 63% 0.53
BNP 500 pg/mL 71% 69% 71% 69% 0.67
E/E’ lateral 10 76% 76% 76% 76% 0.84
IVC max 2 cm 94% 93% 94% 92% 0.92
9:00 a.m.
901-276 A Noninvasive Estimate of Pulmonary Vascular 
Resistance Predicts Mortality, Heart Failure, and 
Adverse Cardiovascular Events in Patients With Stable 
Coronary Artery Disease: Data From The Heart and 
Soul Study
Ramin Farzaneh-Far, Beeya Na, Mary A. Whooley, Nelson B. Schiller, UCSF, San 
Francisco, CA
Background : Pulmonary vascular resistance (PVR) is an important hemodynamic 
variable which affects prognosis and therapy in a wide range of cardiovascular and 
pulmonary conditions. PVR is calculated invasively by the ratio of the trans-pulmonary 
pressure gradient to trans-pulmonary blood flow. In recent years a noninvasive approach 
to the estimation of PVR by Doppler echocardiography has been proposed and validated. 
It is not known whether noninvasively-estimated PVR predicts adverse cardiovascular 
(CV) events in patients with stable coronary artery disease.
Methods : Using Doppler echocardiography we measured the estimated pulmonary 
vascular resistance (defined as the ratio of the tricuspid regurgitant velocity [TRV] to the 
velocity-time integral of the right ventricular outflow tract [VTIRVOT]) in 795 ambulatory 
patients with stable coronary artery disease. Participants were categorized by quartiles 
of the TRV/VTIRVOT ratio. Hazard Ratios (HRs) and 95% confidence intervals were 
calculated for all-cause mortality, heart failure (HF) hospitalization, and adverse CV 
events (CV death, nonfatal myocardial infarction, or stroke).
Results : After 4.3 years of follow-up there were 161 deaths, 44 deaths from CV causes, 
103 heart failure hospitalizations, and 120 adverse cardiovascular events. Compared 
with patients in the lowest TRV/VTIRVOT quartile, those in the highest quartile were 
at increased risk of all-cause mortality (unadjusted HR 1.8 ; 95% CI 1.3-2.5), HF 
hospitalization (unadjusted HR 2.9 ; 95% CI 2.0-4.3), and adverse CV events (unadjusted 
HR 2.0 ; 95% CI 1.4-2.9). After multivariate adjustment for established risk factors 
including estimated pulmonary artery pressure, patients in the highest quartile were at 
increased risk of heart failure hospitalizations (adjusted HR 2.5 ; 95% CI 1.3-4.7).
Conclusions : In patients with stable coronary artery disease, a noninvasive estimate 
of pulmonary vascular resistance (the TRV/VTIRVOT ratio) predicts mortality, HF 
hospitalization, and adverse CV events.
9:00 a.m.
901-277 How Can We Best Define a Restrictive Filling Pattern in 
Chronic Heart Failure?
David L. Prior, Katrina Poppe, Gillian Whalley, Robert N. Doughty, The MeRGE HF 
Collaborators, St Vincent’s Hospital, Melbourne, Australia, The University of Auckland, 
Auckland, New Zealand
Background: Restrictive filling pattern (RFP) is a powerful predictor of poor prognosis in 
chronic heart failure (CHF), but definitions of a RFP are inconsistent. Studies have used 
differing cut-offs of mitral deceleration time (DT) and E:A ratio. We examined the ability of 
different values of DT, with and without E:A ratio, to predict death and hospitalization in CHF.
Methods: The MeRGE collaboration combines prospective data from 17 studies in CHF. 
In a cohort of 1907 pts (mean age 61.2 yrs, 80% male with mean LVEF 29.2%), ROC 
curves were first constructed examining the effect of DT on the endpoints of death, HF 
hospitalization and a combined endpoint (D/HF). After defining an optimal DT cut-off, 
the effect of adding E:A ratio to the definition was examined and odds ratios (OR) were 
calculated.
Results: There were 393 deaths (21%), 532 HF hospitalizations (28%) and 733 pts 
with D/HF (38%) during a mean 24 months follow-up. The optimal DT cut-offs (msec) for 
death, HF and D/HF were 142 (sens 0.65;spec 0.64), 137 (0.56;0.70) and 144 (0.62;0.70) 
respectively. DT < 150 msec was seen in 865 pts with event rates of 30% (OR 3.02), 39% 
(OR 2,74) and 54% (OR 3.52) for the 3 endpoints. DT < 140 msec was seen in 738 pts 
with event rates of 32 (OR 3.11), 42 (OR 2.96)and 58% (OR 3.80). In those with DT < 
150 msec, further stratification by E:A ratio did not change event rates (%) for adverse 
outcomes substantially (see table).
Conclusions: In patients with CHF, our analysis suggests that a DT < 150 msec and an 
E:A ratio > 1.0 should be used to define RFP.
Filling Parameters Death (%) HF (%) Death or HF (%)
DT > 150 12.6 19.0 25.2
DT < 150 & E:A < 1.0 16.4 27.3 36.7
DT < 150 & E:A 1.0 - 1.5 28.8 37.5 52.5
DT < 150 & E:A 1.5 - 2.0 32.0 36.0 55.2
DT < 150 & E:A 2.0 - 2.5 33.9 38.0 57.0
DT < 150 & E:A 2.5 - 3.0 25.3 44.0 51.6
DT < 150 & E:A > 3.0 37.9 45.8 64.2
9:00 a.m.
901-278 Comprehensive Echocardiographic Assessment 
of Cardiac and Aortic Root Calcifications Predicts 
Coronary Artery Calcifications and Obstructive 
Coronary Artery Disease
Gaetano Nucifora, Joanne D. Schuijf, Jacob M. van Werkhoven, J. Wouter Jukema, Ernst 
E. van der Wall, Jeroen J. Bax, Department of Cardiology, Leiden University Medical 
Center, Leiden, The Netherlands
Background: The presence of cardiac and aortic root calcifications, as identified during 
transthoracic echocardiography, may be directly related to coronary atherosclerosis. The 
purpose of the present study therefore was to determine whether echocardiographic 
assessment of cardiac and aortic root calcifications can be used to predict the presence 
of coronary calcifications and obstructive coronary artery disease (CAD). 
Methods: 140 outpatients (61 ± 11 years, 90 males) referred for multi-slice computed 
tomography (MSCT) and echocardiography due to suspected CAD were studied. 
Aortic valve sclerosis, mitral annular, aortic wall and papillary muscle calcifications 
were assessed by echocardiography and semi-quantified using an echocardiography-
derived calcium score (ECS) ranging from 0 (no calcifications) to 8 (severe calcifications). 
Coronary calcium scoring and non-invasive coronary angiography were performed by 
means of MSCT. Calcium scores >400 were considered to represent extensive coronary 
calcium. Non-invasive coronary angiograms were classified as having obstructive (≥50% 
luminal narrowing) CAD or not. The relation between ECS and MSCT findings was 
explored using multivariate and ROC analyses.
Results: In total, 70 (50%) of patients presented with extensive calcium, whereas 
obstructive CAD was noted in 80 (57%). Multivariate analysis of baseline and 
echocardiographic characteristics showed ECS to be the only predictor of extensive 
coronary calcium (odds ratio 5.2; 95%CI 3.0-9.2; p<0.0001). Similarly, only ECS (odds 
ratio 2.0; 95%CI 1.5-2.6; p<0.0001) and pre-test likelihood of CAD (odds ratio 1.7; 95%CI 
1.0-2.7; p=0.04) were associated with obstructive CAD. ROC analysis showed that ECS 
≥3 had a high sensitivity and specificity in identifying patients with extensive calcium (87% 
for both, respectively) and with obstructive CAD (74% and 82%, respectively).
Conclusions: Comprehensive echocardiographic assessment of cardiac and aortic root 
calcifications aids detection of patients with extensive calcified coronary atherosclerosis. 
Potentially, this information may be useful for selection of appropriate further diagnostic tests.
9:00 a.m.
901-279 Transmitral Vortex Formation: A Reliable Indicator for 
Pseudonormal Diastolic Dysfunction
Arash Kheradvar, Ramin Assadi, Kenneth R. Jutzy, Ramesh C. Bansal, University of 
South Carolina, Columbia, SC, Loma Linda University, Loma Linda, CA
Background: It has been confirmed that in cases of pseudonormalization pattern, E/
A wave ratio alone cannot provide diagnostic insight for diastolic dysfunction. Recent 
studies have shown that the characteristics of transmitral vortex and flow pattern are 
affected during development of dysfunction. In this single-blind cohort, we compared 
the reliability of the transmitral vortex formation number (VFN) index to the conventional 
method (peak early-diastolic mitral annulus velocity (E’) and the E/A ratio) for diagnosis 
of diastolic dysfunction.
Methods: The echocardiographic data of 50 cases with normal cardiac function, 25 
patients with dilated cardiomyopathy (DCM), 13 cases of diastolic dysfunction with 
pseudonormal pattern (grade II) and 10 patients with restrictive pattern of diastolic 
dysfunction (grade III) were analyzed. For each case, the transmitral VFN was calculated 
as the ratio of the velocity time integral (VTI) of early trans-mitral velocity (E-wave) over 
the mitral annulus diameter. The efficacy of VFN in diagnosing pseudonormal cases over 
conventional indexes (E/A ratio along with E’) was evaluated.
Results: the VFN index showed no difference with conventional indexes (P=0.52) in 
detecting normal cases. VFN was found to be more effective in diagnosing DCM versus 
conventional method (P<0.05). VFN was also found to be more reliable in differentiating 
pseudonormal pattern from normal cases when compared to conventional method 
(P<0.05). The correlation coefficient between peak E’ and VFN was 0.756. The regression 
analyses also showed that the peak E’ was related to VFN by a second-order polynomial 
model for all the cases, regardless of the disease (p<0.005). The peak of the 2nd order 
polynomial occurred in VFN range of 3.5 to 5.0 which fell within the range for normal 
cardiac function.
Conclusions: Transmitral vortex formation number was found to be a more reliable 
indicator for diagnosing pseudonormal diastolic dysfunction when compared to the 
conventional method. Peak E’ was found to be strongly correlated with VFN. This study 
also supports the hypothesis that formation of transmitral vortex would be affected during 
development of diastolic dysfunction.
9:00 a.m.
901-280 Noninvasive Diagnosis of Acute Coronary Syndrome 
Among Patients with Chest Pain by Echocardiographic 
Detection of Postischemic Regional Left Ventricular 
Diastolic Dyssynchrony Using Strain Image Derived 
From 2D Speckle Tracking
Katsuhisa Ishii, Takahiro Nagai, Takahiro Sakurai, Makoto Imai, Tamaki Suyama, Masaki 
Kawanami, Kansai Denryoku Hospital, Osaka, Japan
Background:Differential diagnosis of acute coronary syndrome (ACS) from chest pain 
syndrome without coronary artery disease (CPS) is important for the management of 
ACS. Regional left ventricular (LV) diastolic dysfunction may persist without systolic 




dysfunction after an episode of transient severe myocardial ischemia in ACS. Strain 
image (SI) derived from 2D speckle tracking technology enables quantification of regional 
myocardial function without tethering effect and Doppler angle dependency with high 
temporal resolution.
Methods:Consecutive 202 patients (126 men, 58 ± 11 years) with suspected ACS who 
had recent chest pain but no definitive ECG changes, apparent LV systolic dysfunction 
or other ischemic signs, were studied. Prior to coronary angiography (CAG), SI (Aplio, 
Toshiba) was acquired in the apical long-axis, two- and four-chamber views. Transversal 
strain curves were obtained and peak values of strain at the closure of aortic valve (A) 
and at the one third of diastolic duration (B) were measured. The SI-diastolic index (SI-DI) 
was determined as (A-B)/A×100% and used to identify regional LV diastolic dyssynchrony 
(D-D). In the 40 normal subjects the SI-DIs were 84.3 ± 7.1, 85.7± 6.9, 85.3 ± 8.3 % in the 
territories of the left anterior descending branch (LAD), the left circumflex branch (LCX) 
and the right coronary artery (RCA), respectively.
Results:113 patients were diagnosed as having unstable angina (UAP) (Braunwald IB: 
58, IIB: 27 and IIIB: 28). A total 606 segments were evaluated. Regional LV diastolic 
dyssynchrony (SI-DI<40%) had been detected using SI in the perfusion territories of the 
coronary arteries with culprit lesions in 107 (95%) of UAP, whereas it had been noted in 
10 (11%) of CPS (sensitivity 95%, specificity 89%). In UAP the SI-DIs were 24.4 ± 14 
(n=46), 28.7 ± 17 (n=31), 26.3 ± 12 % (n=36) in the culprit lesions of LAD, LCX and RCA, 
respectively, and 72 ± 11% (n=493) in the segments corresponding to the nonculprit 
lesions. Regional LV D-D disappeared one week after successful revascularization in 94 
(83%) of UAP.
Conclusions: Analysis of SI allows noninvasive identification of the coronary artery with 
the culprit lesion by the detection of D-D, differentiating UAP from CPS.
9:00 a.m.
901-281 Early Detection of Diabetic Heart Disease by 2D Speckle 
Tracking Echocardiography
Kyoko Okamatsu, Hiromi Nakai, Tomoko Nishikage, Yutaka Otsuji, Roberto M. Lang, 
Masaaki Takeuchi, University of Occupational and Environmental Health, School of 
Medicine, Kitakyushu, Japan, University of Chicago Medical Center, Chicago, IL
Background: Early detection of diabetic heart disease is important, because proper 
management could prevent the development of heart failure. Subclinical LV systolic 
dysfunction may be identified by a reduction in longitudinal function, which can be 
assessed using 2D speckle tracing echocardiography (STE). Methods: To determine the 
usefulness of 2DSTE for evaluating longitudinal function, we performed 2DSTE in the 
standard 3 apical views together with conventional 2D and Doppler measurements in 
60 asymptomatic type 2 diabetic patients with normal LVEF (mean age 63 years) and 
20 age-matched healthy volunteers (mean age 61 years). Using 2D strain software 
(Echopac PC, GE), time-domain speckle tracking analysis was performed in 6 equally 
divided segments in each apical view. Peak longitudinal strain (LS), peak systolic (SRs) 
and early diastolic (SRe) longitudinal strain rates were measured in 18 LV segments. 
Results: No significant differences in LVEF were noted between groups (64±7% vs. 
65±5%). The average LS in 18 LV segments was significantly lower in diabetic patients 
compared to control subjects (-17.6±2.6% vs. -21.1±1.7%, p<0.001), with 48%(29/60) 
of the diabetic patients showing abnormal LS (cut-off value: -17.7, mean-2SD in control 
subjects). SRs (-1.16±0.18/s vs. -1.31±0.14/s, p<0.005) and SRe (1.37±0.33/s vs. 
1.72±0.32/s, p<0.001) were also reduced. Myocardial systolic dysfunction by LS was 
not associated with glycemic control (blood glucose level or HbA1c), diabetic retinopathy 
and/or LV mass index, but independently associated with early mitral annular velocity 
(E’, p=0.0009), relative wall thickness (p=0.0013), albuminuria (p=0.0037) and E wave 
velocity (p=0.0198). Multivariable linear regression analysis showed that relative wall 
thickness was the only independent confounder for LS (t=2.14, p=0.0369). Conclusions: 
Subclinical LV longitudinal dysfunction is frequently present in asymptomatic diabetes 
mellitus with normal LVEF. The decrease in longitudinal strain correlated with relative wall 
thickness. 2DSTE has the potential for detecting subclinical LV systolic dysfunction while 
providing risk stratification in an asymptomatic diabetic population.
9:00 a.m.
901-282 Relation of Gender and Interatrial Dyssynchrony 
Determined by Tissue Doppler Imaging to the 
Prediction of the Transition to Chronic Atrial Fibrillation 
in Patients With Nonvalvular Paroxysmal Atrial 
Fibrillation
Koichi Sakabe, Nobuo Fukuda, Yamato Fukuda, Satofumi Morishita, Hisanori Shinohara, 
Yoshiyuki Tamura, Zentsuji National Hospital, Kagawa, Japan
Background: It is well known that paroxysmal atrial fibrillation (PAF) often precedes the 
establishment of chronic AF (CAF). However, it remains difficult to predict the transition 
from PAF to CAF. This prospective study was to identify the relation of gender and 
interatrial dyssynchrony determined by tissue Doppler imaging (TDI) to the prediction of 
the transition to CAF in nonvalvular PAF patients.
Methods: To evaluate the ability to predict the transition to CAF, 19 consecutive men 
and 18 women with nonvalvular PAF were prospectively followed after transthoracic 
echocardiography with TDI. We measured the interval of time from initiation of the ECG 
P wave until the peak of the atrial systolic TDI signal at the lateral areas of the mitral 
(P-A’(M)) and tricuspid (P-A’(T)) annulus. Interatrial dyssynchrony was defined as the 
prolongation of the difference between the time of P-A’(M) and P-A’(T) interval (A’(M)-
A’(T)). The study endpoint was the transition to CAF (persistent or permanent AF; > 6 
months) during the follow-up period.
Results: Six men acquired CAF during a follow-up of 32 ± 26 months, and 2 women 
acquired CAF during a follow-up of 25 ± 19 months. In our relative elderly patients (mean 
age: men; 65 ± 10 years, women; 77 ± 9 years), patients with CAF, compared with those 
without, showed significantly higher peak E/A velocity ratio of transmitral inflow such as 
pseudonormalization pattern (men: 1.45 ± 0.56 versus 0.97 ± 0.32; p = 0.02, women: 
1.30 ± 0.35 versus 0.89 ± 0.23; p = 0.03), and longer A’(M)-A’(T) interval (men: 41 ± 
10 versus 27 ± 12 msec; p = 0.01, women: 64 ± 5 versus 23 ± 9 msec; p = 0.0001) in 
both gender. Kaplan-Meier analysis revealed that the transition to CAF was significantly 
observed more often when A’(M)-A’(T) interval > 31 msec (mean value) in men and > 27 
msec (mean value) in women.
Conclusions: This prospective study suggests that (i) nonvalvular PAF men and women 
at high risk for the transition to CAF seem to have interatrial dyssynchrony of atrial TDI, 
and that (ii) transthoracic echocardiography with TDI could be useful to identify high risk 
patients for the transition from nonvalvular PAF to CAF in both gender, and could be 
attractive because of the ease of acquiring the data.
9:00 a.m.
901-283 Reduction in Left Ventricular Systolic Longitudinal 
Function Precedes Global Impairment of Systolic 
Function in Patients With Marfan Syndrome
Anatoli Kiotsekoglou, George R. Sutherland, Bart H. Bijnens, Abhay Bajpai, Venedictos 
Kapetanakis, James C. Moggridge, Mike J. Mullen, Dariush K. Nassiri, John Camm, 
Anne H. Child, St George’s, University of London, London, United Kingdom
Background: Recent progress in research regarding Marfan syndrome (MFS) 
pathogenesis reveals the role of fibrillin-1 not only as a structural element but also as 
a regulator of the cytokine transforming growth factor-β (TGF- β) in the extracellular 
matrix. Studies in MFS mice models have shown reduced left ventricular (LV) preload 
that correlates with increased TGF- β signalling. We aimed to comprehensively study LV 
systolic function in MFS.
Methods: We studied 66 unoperated MFS patients, 37 men and 29 women (mean age 
31.9 ± 1.5 years) and 61 normal controls matched for sex, age and body surface area 
(BSA). In addition to conventional LV systolic parameters, mitral annular motion (MAM) 
was assessed by M-mode and tissue Doppler imaging (TDI) obtained from 4 LV annular 
regions. M-mode measurements were made 60 msec after the beginning of the QRS 
to the first peak of the mitral annular waveform and expressed as a ratio of MAM/LV 
longitudinal end-diastolic inner distance.
Results: Fractional shortening did not differ between the study groups. Ejection fraction 
(Simpson’s biplane method) was lower in MFS patients than in controls (66.3 ± 0.74 % 
vs 71.9 ± 0.56 %, p < 0.001). Normalised MAM was significantly reduced in MFS patients 
(lateral: 0.17 ± 0.003 vs 0.21 ± 0.002, septal: 0.13 ± 0.003 vs 0.18 ± 0.002, inferior: 0.16 
± 0.003 vs 0.20 ± 0.003 and anterior: 0.15 ± 0.003 vs 0.19 ± 0.003, p < 0.001 for all 
regions). TDI systolic velocities were also significantly decreased in MFS patients (lateral: 
0.12 ± 0.003 vs 0.15 ± 0.002, septal: 0.09 ± 0.002 vs 0.12 ± 0.001, inferior: 0.10 ± 0.002 
vs 0.13 ± 0.001 and anterior: 0.11 ± 0.003 vs 0.14 ± 0.002, p < 0.001 for all regions). In 
multiple regression analyses, after adjusting for age, sex, heart rate, BSA, systolic blood 
pressure (SBP), b-blockade and aortic root (AR) size, MFS was associated with reduced 
MAM (p<0.001 for all regions). AR size also showed a negative association but only with 
the septal MAM (beta = -0.69, p < 0.001). SBP was within normal limits in both groups 
(114.94 ± 1.4 mmHg vs 114.34 ± 0.1 mmHg).
Conclusions: LV long-axis systolic function using M-mode and TDI techniques is 
significantly reduced in MFS patients prior to any substantial reduction in global systolic 
function.
9:00 a.m.
901-284 Predictors for Improvement of Exercise Capacity After 
Mitral Valve Surgery in Patients With Chronic Severe 
Mitral Regurgitation
Dae Hee Kim, Min-Seok Kim, Dong-A Kwon, Dong-Hyun Choi, Jin-Shik Park, Yong-Jin 
Kim, Dae-Won Sohn, Byung-Hee Oh, Young-Bae Park, Yun-Shik Choi, Department of 
Internal medicine, Seoul National University Hospital, SEOUL, South Korea
Background:It has been reported that timely corrective surgery does not improve 
exercise capacity in a substantial number of patients with chronic severe MR. We sought 
to determine preoperative predictors for postoperative improvement of exercise capacity in 
chronic MR Methods:30 patients with pure severe MR undergoing mitral valve surgery were 
prospectively enrolled. Cardiopulmonary function test (patients who did not maximal exercise 
were exncluded) and EchoCG were performed at baseline and 6 months after surgery
Results:At baseline, mean end-diastolic and end-systolic left ventricular volume indexes 
are 119±25, 44±12ml/m2, respectively. LV ejection fraction(EF) was 62±6%, and regurgitant 
fraction(RF) 70±10cm2. In all, maximal oxygen consumption (VO2 max) did not improve 
after surgery (22.3±6.5 vs 22.3±6.6 ml/kg/min,p=NS). When we compared various 
echocardiographic parameters between patients with (Group 1,n=12) and without (Group 
2, n = 18) improvement of exercise capacity (> 10% increase of VO2 max), there were 
no significant differences in age, EF( 60±6.1 vs 64±6.3, P=NS), RF, pulmonary artery 
pressure, and LVEDV & LVESV index. Averaged (septal & lateral) peak systolic velocity 
of mitral annulus (S’) (8.11±1.59 vs 5.91±1.15cm/s, p=0.001), averaged longitudinal 
myocardial strain rate (-1.01±0.20 vs -0.75±0.06 S-1 p<0.0001) and averaged (mid septal 
and posterior wall) radial strain rate (1.28±10.51 vs 0.88± 0.30S-1 p=0.02) were significantly 
higher in Group 1. In addition, group 1 showed lower systolic synchronicity index (23.9±5.33 
vs 36.30±9.46ms, p=0.013). ΔVO2max (postoperative - preoperative VO2max) was 
well correlated with S’ velocity (R= 0.590, p=0.01) and SR (R=0.509, p=0.001).In ROC 
curve analysis, S’velocity>6cm/s showed good sensitivity (95%) and specificity (72%) for 
predicting the improvement of exercise capacity after surgery (AUC=0.844).
Conclusions:It seems that the absence of subclinical LV systolic dysfunction (high 
systolic annulus velocity, high systolic myocardial strain rate, low systolic synchronicity 
index) in patients with preserved systolic function is a good predictor for postoperative 
improvement of exercise capacity in chronic MR


















901-285 The Use of Myocardial Deformation Imaging Based 
on Ultrasonic Pixel Tracking to Identify Reversible 
Myocardial Dysfunction
Michael Dr. Becker, Mithra Lenzen, Christiane Ocklenburg, Katharina Stempel, Harald 
Kühl, Malte Kelm, Rainer Hoffmann, RWTH University Hospital Aachen, Aachen, Germany
Background - Myocardial deformation imaging allows analysis of myocardial viability in 
ischemic left ventricular dysfunction. This study evaluated the predictive value of myocardial 
deformation imaging for improvement in cardiac function after revascularization therapy in 
comparison to contrast-enhanced cardiac magnetic resonance imaging (ceMRI).
Methods - In 53 patients with ischemic left ventricular dysfunction, myocardial viability 
was assessed using pixel-tracking-derived myocardial deformation imaging and ceMRI 
to predict recovery of function at 9±2 months follow-up. For each left ventricular segment 
in a 16-segment model peak systolic radial strain was determined from parasternal 2D 
echocardiographic views using an automatic frame-by-frame tracking system of natural 
acoustic echocardiographic markers (EchoPAC, GE Ultrasound), and the relative extent 
of hyperenhancement using ceMRI.
Results - Of 463 segments with abnormal baseline function, 227 showed regional recovery. 
Compared with segments showing functional improvement, those that failed to recover had lower 
peak radial strain (15.2±7.5 vs. 22.6±6.3 %; p<0.001) and greater extent of hyperenhancement 
(56±29 vs. 14±17%; p<0.001). Using a cutoff of 17.2% for peak systolic radial strain, functional 
recovery could be predicted with high accuracy (sensitivity 70.2%, specificity 85.1%, area 
under the curve (AUC) 0.859, 95%CI: 0.825-0.893). The predictive value was similar to those 
of transmural extent of hyperenhancement by ceMRI (sensitivity 71,6%, specificity 92.1%, AUC 
0.874, 95% CI: 0.840-0.901, at a cutoff of 43% hyperenhancement).
Conclusions - Myocardial deformation imaging based on frame-to-frame tracking of 
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902-250 Can We Get Closer to Non-Invasive Left Ventricular End-
Diastolic Pressure Estimation?
Richard A. Lawrance, Irfan Jadavji, William T. Emery, Jonathan B. Choy, University of 
Alberta, Edmonton, AB, Canada
Background: E/e’ is currently the best echocardiographic correlate of left ventricular end 
diastolic pressure (LVEDP), and is strongly associated with cardiovascular outcomes. 
However, E/e’ between 8 and 15 results in indeterminate prediction of LVEDP. We sought 
to examine if other echocardiographic measures could contribute to the diagnosis of 
diastolic dysfunction.
Methods: We retrospectively analyzed 1,229 consecutive echocardiograms (697 male, 
mean age 60.91 ± 16.5; 532 female, mean age 61.1 ± 18.8) from January 25th - June 
1st 2007. Correlations of several echocardiographic parameters of diastolic function with 
E/e’ were investigated using: (a) univariate and multivariate linear regression analysis 
and (b) areas under the Receiver Operating Characteristic Curve (AROC) with E/e’>15 
as the binary endpoint.
Results: The univariate predictors of E/e’ were: A/a’ (a’ average of septal and lateral 
annuli, r = 0.62; AROC 0.87[0.83-0.92]) , left atrial volume index (LAVI, r = 0.40; AROC 
0.80[0.73-0.86]), and left ventricular mass index (LVMI) (r = 0.34; AROC 0.72[0.66-0.79] 
]) (all p < 0.001). A 3 variable model for the prediction of E/e’ was generated: E/e’ = 0.51 + 
(0.58 A/a’) + (0.05 LAVI) + (0.02 LVMI); r = 0.69; AROC 0.91[0.87-0.95]; p < 0.001.
Conclusions: The strongest univariate predictor of E/e’ was A/a’. There are clear 
independent relationships of LAVI, LVMI, and A/a’ for the prediction of E/e’. A combination 
of these measures may prove to be more accurate in predicting LVEDP than E/e’ alone.
10:30 a.m.
902-251 Two-Dimensional Strain (2D-Strain): Evaluation of 
Systolic Longitudinal and Radial Strain in a Large 
Cohort of Normal Probands
N. Reckefuss, Thomas Butz, Christoph Langer, Smita Jategaonkar, Nikola Bogunovic, 
Karin Kroeger, Dieter Horstkotte, Lothar Faber, Department of Cardiology, Heart and 
Diabetes Center North Rhine-Westphalia, Ruhr University Bochum, Bad Oeynhausen, 
Germany
Background: 2D-strain analysis is a novel method to measure myocardial deformation 
from standard two-dimensional echocardiographic images.
Methods: 144 probands (mean age: 41±14 years, range: 15-80), recruited from: 
hospital employees [n=19], athlete screening [n=19], patients in whom a structural 
heart disease had been ruled out [n=106]) were studied by standard echocardiography 
(STE). In addition, peak systolic longitudinal strain (PSLS) of the basal, mid, and apical 
LV segments was assessed in the 2, 3, and 4-chamber view. Peak systolic radial strain 
(PSRS) was measured in a short axis view (papillary muscle level).
Results: STE was normal by selection (LA size: 34±5 mm; LV enddiastolic diameter: 49±6 
mm, shortening fraction: 37±7%, ejection fraction: 68±7%, E/A ratio of transmitral filling: 
1.3±0.4). Mean PSLS was -21±3% (range: -14% to -31%) with an increase from base 
to apex (-3 to -5%). Mean PSRS was 50±11% (range: 23-67%). 47% of the segments 
analyzed had some degree of “pre-stretching”, with a non-significant trend towards more 
pre-stretching in lateral segments (p=0.09). At a mean cycle length of 920±171 ms, PSLS 
was reached after 357±41 ms; PSRS after 388±58 ms (p=0.01).
Conclusions: 2D-strain is a simple and rapid method to measure regional systolic 
myocardial deformation in several dimensions. Our results from a healthy population 
covering a wide range of ages may serve as reference to compare with different disease 
entities.
10:30 a.m.
902-252 Relation Between Global Left Ventricular Longitudinal 
Strain Assessed by Automated Function Imaging and 
Left Ventricular Ejection Fraction
Victoria Delgado, Sjoerd A. Mollema, Laurens F. Tops, Claudia Ypenburg, Nina Ajmone 
Marsan, Rutger J. van Bommel, Ernst E. van der Wall, Martin J. Schalij, Jeroen J Bax, 
Leiden, The Netherlands
Background: Automated function imaging (AFI) is a novel algorithm that can be used for 
the angle-independent assessment of global longitudinal strain (GLS) of the left ventricle 
(LV). Our aim was to evaluate the relation between GLS and LV ejection fraction (LVEF).
Methods: 2D echocardiography was performed in 237 consecutive patients with a 
broad range of LVEF. LV volumes and LVEF were calculated by Simpson’s rule. GLS was 
obtained by AFI.
Results: The study population (62 ± 14 y.o., 55% men) was divided in 4 groups according 
to the LVEF. LV volumes and GLS for each group are summarized in the Table. An 
excellent relation was demonstrated between GLS and biplane LVEF (Figure).
Conclusions: GLS assessed with AFI is strongly related to LVEF, and may provide an 












LV EDV (ml) 244 ± 77 156 ± 52 130 ± 34 117 ± 27 <0.001
LV ESV (ml) 193 ± 65 99 ± 37 66 ± 18 48 ± 11 <0.001
GLS (%) -6.7 ± 2.5 -11.4 ± 3.5 -14.6 ± 3.3 -17.4 ± 4 <0.001





902-253 Disparate Effects of Obesity and Left Ventricular 
Geometry on Mortality in 8,088 Elderly With Preserved 
Systolic Function
Carl J. Lavie, Jr., Richard V. Milani, Dharmendrakumar Patel, Surya M. Artham, Ochsner 
Health System, New Orleans, LA
We and others have demonstrated the impact of abnormal left ventricular (LV) geometry, 
including both concentric remodeling (CR) and LV hypertrophy (LVH), on morbidity and 
mortality in the elderly. Although obesity is a strong risk factor for heart disease, numerous 
studies have demonstrated a paradox regarding obesity and prognosis in cardiac patients. To 
our knowledge, the independent effects of obesity and LV geometry have not been studied in a 
large cohort of elderly. We assessed clinical and echocardiographic features in 8,088 elderly > 
70 years with preserved LVEF (≥ 50%) to assess the impact of BMI and LV geometry (normal 
structure or NL, CR, eccentric LVH or EH and concentric LVH or CH) on all-cause mortality 
during a three-year follow-up. Although abnormal LV geometry progressively increased with 
more obesity (56.5%, 59.2% and 61%; p<0.01 for trend for BMI < 25, 25-30, and ≥ 30 kg/
m2, respectively), total mortality was strongly and inversely (p<0.0001) related with BMI (BMI 
<18.5, 22% mortality; 18.5 - 25, 15%; 25 - 30, 10%; 30 - 35, 9%; and ≥ 35, 8%). However, in 
each BMI subgroup, mortality progressively increased with abnormal LV geometry: BMI < 25-
-NL 11.7%, CR 18%, EH 17.8%, CH 23.9%; BMI 25-30--NL 9%, CR 10.5%, EH 13.1%, and 
CH 13.0%; BMI ≥ 30--NL 7.3%, CR 8.6%, EH 10.3%, and CH 12% (p<0.0001 for all trends). 
In a multivariate analysis, abnormal LV geometry, including increased relative wall thickness 
(chi-square 16; p<0.0001) and LV mass index (chi-square 12; p<0.001), and lower BMI (chi-
square 33; p<0.0001) were independent predictors of mortality.
Conclusion: Although an obesity paradox exists, in that obesity is associated with 
abnormal LV geometry but lower mortality, our data demonstrate LV geometric 
abnormalities are prevalent in elderly with preserved systolic function and are associated 
with progressive increases in mortality.
10:30 a.m.
902-254 Two-Dimensional Echocardiographic Peak Systolic 
Strain Rate Inversely Correlates with LV Mass and Is 
Depressed in Patients With Diastolic Heart Failure
Hisham Dokainish, Ranjita Sengupta, Manu Pillai, Jaromir Bobek, Nasser Lakkis, Baylor 
College of Medicine, Houston, TX
Purpose: We tested whether novel 2-dimensional based echocardiographic peak systolic 
strain rate (SSr) correlated with LV mass, and was depressed in patients with diastolic 
heart failure.
Methods: Global longitudinal SSr was measured and averaged with simultaneous, 
invasively measured LV end diastolic pressure (EDP) in dyspneic patients with preserved 
LVEF (>50%) undergoing left heart catheterization. Elevated LV filling pressures were 
present if LVEDP was >20 mmHg
Results: 30 patients were studied. The mean age was 56.8+9.9 years, 15 (50%) were 
female, and the mean LVEF was 60.7+4.8%; There were no significant differences in baseline 
characteristics (including LVEF) between the 16 patients with LVEDP >20mmHg and the 14 
patients with LVEDP <20mmHg. Patients with LVEDP>20 mmHg had significantly lower SSr 
(0.73+0.14 vs. 0.99+0.16 s -1, p<0.001) than patients with LVEDP <20mmHg. The LV mass 
was higher in patients with LVEDP >20mmHg compared to <20mmHg (270+69 vs. 198+54 
grams, p=0.005). LV mass correlated with LVEDP (R=0.47, p=0.01) and inversely with SSr 
(R=0.52, p=0.004) (Figure). SSr inversely correlated with LVEDP (R=0.71, p<0.001, Figure). 
SSr <0.95 had a sensitivity of 87% and a specificity of 72% for LVEDP >20 mmHg.
Conclusion: In patients with preserved LVEF, SSr inversely correlates with LV mass, and 
is depressed in patients with diastolic heart failure. 
10:30 a.m.
902-255 Predictors of Left Ventricular Systolic and Diastolic 
Dyssynchrony After Non-ST Elevation Myocardial 
Infarction
Arnold C. Ng, Thao Tran, Mark Newman, Christine Allman, Jane Vidaic, Kim Touzel, 
Giao Le, Sidney T. Lo, Andrew P. Hopkins, Dominic Y. Leung, Liverpool Hospital, 
Sydney, Australia
Background: Assessment of left ventricular (LV) dyssynchrony is useful for cardiac 
resynchronization. Clinical, echocardiographic and angiographic correlates of LV systolic 
and diastolic dyssynchrony after non-ST elevation myocardial infarction (NSTEMI) are 
unknown.
Methods: Echocardiography was performed in 100 NSTEMI patients (aged 60.0 
± 11.7years, 71 men) within 48 hours. LV systolic and diastolic dyssynchrony were 
measured as standard deviation of time to 12 regional peak myocardial Sm (SDTs) and 
Em (SDTe) velocities respectively. Mean Sm and Em velocities were averaged from 6 
basal segments. Ninety-seven patients underwent coronary angiography with ≥70% 
diameter stenosis defined as significant.
Results: Mean QRS duration, LV ejection fraction, SDTs and SDTe were 93.4 ± 17.6msec, 
52.1 ± 11.1%, 38.7 ± 18.7msec and 22.4 ± 21.3msec respectively. Patients with proximal 
left circumflex artery stenosis (LCx, n = 21) had higher SDTs (50.7 ± 19.4 vs 35.9 ± 
17.0msec, p = 0.001) than others (n = 76). SDTs correlated with systolic blood pressure 
(r = 0.22, p = 0.03), ejection fraction (r = -0.27, p = 0.01), mean Sm (r = -0.46, p < 0.001) 
and basal septal E/Em ratio (r = 0.24, p = 0.02), but not with number of stenosed vessels. 
Proximal LCx stenosis (p < 0.01) and mean Sm (partial r = -0.47, p < 0.001) independently 
predicted SDTs (multiple R = 0.57, p < 0.001). SDTe correlated with LV mass (r = 0.32, p 
= 0.001), ejection fraction (r = -0.23, p = 0.02), transmitral deceleration time (r = 0.21, p = 
0.04), mean Em (r = -0.24, p = 0.02) and E/Em (r = 0.32, p < 0.001). Only E/Em (partial 
r = 0.23, p = 0.02), LV mass (partial r = 0.26, p < 0.01) and deceleration time (partial r = 
0.22, p = 0.02) independently predicted SDTe (multiple R = 0.44, p < 0.001). Extent and 
location of coronary stenoses did not correlate with diastolic dyssynchrony.
Conclusions: Early after NSTEMI, 1) proximal LCx stenosis and LV systolic dysfunction 
independently predicts systolic dyssynchrony; 2) diastolic dysfunction (higher LV mass, 
prolonged deceleration time) and elevated filling pressures (E/Em) independently predicts 
diastolic dyssynchrony; 3) diastolic dyssynchrony is not affected by extent and location of 
coronary stenoses on angiography.
10:30 a.m.
902-256 Echocardiographic Predictors of Mortality in Patients 
With Infected Cardiac Devices
Timir S. Baman, Sanjaya K. Gupta, Javier A. Valle, Elina Yamada, University of Michigan, 
Ann Arbor, MI
Background: The utility of echocardiography as a predictive tool for mortality in patients 
with infected cardiac devices is unknown.
Methods: We conducted a retrospective chart review of all patients at the University of 
Michigan admitted with infected pacemakers and defibrillators between January 1997 
and April 2007. Key echocardiographic parameters at baseline were collected along with 
demographic, clinical, treatment and outcome data.
Results: 170 patients met inclusion criteria for the study. During a six-month follow up 
period, death due to all-cause mortality occurred in 33 patients (19%). Adjusting for 
age, gender, and treatment we identified the following echocardiographic parameters to 
be associated with increased mortality: moderate or severe tricuspid regurgitation (HR 
5.95, p≤0.01), abnormal right ventricular function (HR 3.03, p≤0.01), mitral regurgitation 
(HR 1.58, p≤0.01), and an increase in 10mmHg RVSP (HR 1.54, p≤0.01). A final Cox 
proportional hazards model that simultaneously included all echocardiographic parameters 
found moderate or severe tricuspid regurgitation (HR 6.90, p<0.01) and abnormal right 
ventricular function (HR 4.86, p=0.03) to be independent predictors of mortality.
Conclusion: Echocardiographic parameters predict mortality in patients with infected 
cardiac devices. Moderate or severe tricuspid regurgitation and abnormal right ventricular 
function were found to be more strongly correlated with mortality when compared with 
all other parameters. 
Confidence 
Interval






Regurgitation 157 ≤0.01 5.95 2.66 13.33
Abnormal RV function 131 ≤0.01 3.03 1.28 7.18
Mitral Regurgitation 159 ≤0.01 1.58 1.10 2.27
10mmHg increase RVSP 82 ≤0.01 1.54 1.11 2.14
Confidence 
Interval






Regurgitation 157 ≤0.01 6.90 1.84 25.84
Abnormal RV function 131 0.03 4.86 1.22 19.40


















902-257 Myocardial Doppler Imaging Can Detect Subclinical 
Cardiac Dysfunction After Anthracycline-Based 
Chemotherapy
Raymond Ching-Chiew Wong, Lingli Gong, Wan-Xian Chan, Hla-Yee Daw, Boon 
Cher Goh, Soo Chin Lee, Siew Eng Lim, Ross Soo, Lieng H. Ling, National University 
Hospital, Singapore, Singapore, National University of Singapore
Background: Anthracycline-based chemotherapy (ABC) can cause dose-related 
cardiomyopathy and heart failure. Early cardiac dysfunction may be detectable by 
myocardial Doppler imaging.
Methods:  We performed echocardiography and measured plasma aminoterminal pro-B-
type natriuretic peptide (NT-proBNP) before and within 4 weeks after ABC. Longitudinal 
myocardial velocity and strain indices were obtained via apical imaging and averaged 
from 4 mid-wall segments. Post-systolic shortening (PSS) was defined as occurrence of 
peak strain after aortic valve closure.
Results: Of 31 patients recruited, 3 died from non-cardiac causes. Table 1 details 
evaluation of 28 survivors (26 female; mean age 51± 8 yrs), 25 with breast cancer. Mean 
anthracycline dose was 245 ± 54 mg/m2; 39% had local radiotherapy. Mean LV ejection 
fraction was 69 ± 5% before and 63 ± 6% after ABC (P=0.001) and corresponding median 
NT-proBNP levels, 49 and 95 pg/ml (P=0.01). All strain and strain rate indices reduced 
significantly post-ABC. Of note, 39% of patients manifested PSS after ABC.
Conclusions: Serial changes in myocardial velocity and strain rate indices, consistent 
with incipient LV dysfunction, are demonstrable in patients receiving standard doses of 
ABC. The occurrence of PSS suggests that ABC may additionally cause LV dyssynchrony. 
Clinical implications of these findings should be determined.
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Post-systolic shortening, n(%) 0 (0) 11 (39) <0.001
10:30 a.m.
902-258 Echocardiographic Correlates of Left Atrial Size: Inter-
Relationships With Other Diastolic Measures
Irfan Jadavji, William T. Emery, Richard A. Lawrance, Isabelle F. Vonder Muhll, Jonathan 
B. Choy, University of Alberta Hospitals, Edmonton, AB, Canada
Background: Left atrial volume index (LAVI) has been shown to be a strong independent 
predictor of a number of cardiovascular events. We sought to investigate the correlations 
of established measures of diastolic function with LAVI, in order to determine both the 
optimal LAVI cut-off for defining diastolic dysfunction, and to explore any incremental 
information other measures may yield. Methods:
We retrospectively analysed 1,229 consecutive echocardiograms (57% male) performed 
between January 25 - June 1, 2007. LAVI was measured with the biplane area-length 
method and the relationship with both septal and lateral E/e’ ratios was explored.
Results: 674 (55%) patients had adequate images for the assessment of LAVI. An LAVI 
cutoff of 40 ml/m2 optimized both sensitivity and specificity of 76% and 77% respectively 
with reference to E/e’(<8 or >15). With LAVI > 40 mL/m2 as the binary endpoint, LV mass 
index (LVMI) was most strongly predictive of a high LAVI. A multivariable model (E peak, 
LVMI, and Septal e’) for the prediction of LAVI yielded a Pearson coefficient of 0.54, 0.48 
and 0.65 within the entire population, and for those with normal and abnormal ejection 
fractions respectively.
Conclusions: When correlated with E/e’, an LAVI cutoff of 40 ml/m2 (lower limit of 
severe enlargement) reflects diastolic dysfunction. This in combination with LVMI may be 
useful in the diagnosis of diastolic heart failure when E/e’ falls in the indeterminate zone 
(between 8 and 15).
10:30 a.m.
902-259 Estimation of Left Ventricular Filling Pressure by Tissue 
Doppler imaging in Patients with Atrial Fibrillation
Kenichi Nakashiki, Shiro Yoshifuku, Yukimi Teraoka, Eiji Kuwahara, Takeshi Uemura, 
Kunitstugu Takasaki, Kayoko Kubota, Mihoko Kohno, Naoko Mizukami, Akira Kisanuki, 
Chuwa Tei, Postgraduate School of Medicine, Kagoshima University, Kagoshima, Japan
Background: Early transmitral velocity / tissue Doppler mitral annular early diastolic 
velocity (E/Ea) in patients with sinus rhythm have been correlated with pulmonary 
capillary wedge pressure. However, there was few data between E/Ea and LV end-
diastolic pressure (LVEDP) or mean pulmonary capillary wedge pressure (mPCWP) in 
patients with atrial fibrillation (Af). The purpose of this study is to investigate the relation 
between E/Ea and LVEDP or mPCWP in patients with Af.
Methods: In 20 patients with Af who have not mitral stenosis, the peak velocity of early 
diastolic mitral inflow (E) and the tissue Doppler-derived peak early diastolic velocity of 
mitral septal (sep-Ea) and lateral (lat-Ea) annulus were measured. The mean-Ea was 
calculated as (sep-Ea+lat-Ea)/2. The cardiac catheterization was performed within 24 
hours after transthoracic Doppler echocardiography, and LVEDP and mPCWP were 
measured by cardiac catheterization.
Results: 1) mPCWP was modest correlated with E/sep-Ea (r=0.60, p<0.01) and E/mean-
Ea (r=0.5, p<0.05) by univariate analysis. 2) LVEDP was good correlated with E/sep-Ea 
(r=0.73, p<0.001) and E/mean-Ea (r=0.67, p<0.01).
Conclusions: In the Af patients without valvular stenosis, E/sep-Ea and E/mean-Ea has 
a better correlation with LVEDP than with mPCWP. 
10:30 a.m.
902-260 Echocardiographic Evaluation of Mitral Geometry in 
Functional Mitral Regurgitation
Anita Sadeghpour, Firoozeh Abtahi, Maryam Esmaeizadeh, Seyedeh Zahra 
Ojaghi, Niloofar Samiei, Fereidoon Noohi, Majid Maleki, Ahmad Mohebbi, Hooman 
Bakhshandeh, Shaheed Rajaei Cardiovascular Medical Center, Tehran, Iran (Islamic 
Republic of)
Background: Mitral regurgitation (MR) is a valvar hemodynamic alteration which is the 
focus of intense interest, because of its high frequency.1Functional mitral regurgitation 
(FMR) occurs as a consequence of systolic left ventricular (LV)dysfunction caused by 
ischemic or nonischemic cardiomyopathy.We sought to evaluate the geometric changes 
of the mitral leaflets, local and global LV remodelings in patients with left ventricular 
dysfunction and varying degrees of FMR.
Methods: 136 consecutive patients mean age of 55 (13.5) years, 85 (62.5%) male 
with systolic LV dysfunction and FMR underwent Complete 2D and Doppler study for 
evaluation of MR severity, LV volumes, Ejection Fraction, Patterns of regional wall motion 
abnormalities, LV sphericity index, Left Atrium volume , C-Septal distance, Mitral valve 
annulus , Interpapillary distance, Tenting distance and Tenting area.Statistical analysis 
was performed, using One-way ANOVA and chi square tests. Also, an ordinal logistic 
regression model estimated the association between MR severity and and other 
variables.
Results: Pair wise comparison showed significant association between MR severities and 
echocardiogarphic indices (all p values<0.001). Severe MR occurred more frequently in 
dilated cardiomyopathy (DCM) patients compared to ischemic patients,(p <0.001),There 
was no difference in MR severity between patients with the history of anterior and 
postero-inferior infarction(p=0.6). Based on the model, only Mitral valve tenting distance 
(TnD) (OR=22.11, CI 95%: 14.18 - 36.86, p<0.001) and Interpapillary muscle distance 
(IPMD), (OR=6.53, CI 95%: 2.10 - 10.23, p=0.001) had significant associations with MR 
severity. Mitral annular dimensions and area, C-septal distance and sphericity index, 
although greater in patients with severe regurgitation, did not significantly contribute to 
FMR severity.
Conclusions: Degree of LV enlargement and dysfunction were not primary determinants 
of FMR severity. Therefore local LV remodeling and mitral valve deformation are the 
strongest predictors of functional MR severity.





902-261 Coronary Flow Reserve is Related to 10-Year Risk by 
Framingham Risk Scores in Subjects with Chest Pain 
and a Normal Coronary Angiogram
DONG-HYEON LEE, Ho Joong Youn, Chul Soo Park, Sang Hyun Ihm, Jung Hwan Park, 
Su Sung Oh, Yun Seok Choi, Jong Min Lee, Yong Seog Oh, Wook Sung Chung, Ki Bae 
Seung, Kyu Bo Choi, Soon Jo Hong, Division of Caridology, Department of Internal 
Medicine, Catholic University of Korea, SEOUL, South Korea
Background:The syndrome of angina or angina-like chest pain with a normal coronary 
angiogram, often referred to as syndrome X, is an important clinical entity and usually 
has an excellent prognosis. Although the exact mechanism of this syndrome has not 
been clearly defined, a decreased coronary flow reserve (CFR) has been suggested as 
a most important etiology. The aim of this study was to elucidate the relation between 
CFR and the Framingham Risk Score (FRS) in subjects with chest pain and a normal 
coronary angiogram.
Methods:A total of 354 subjects (M:F ratio = 186:168, mean age: 55 ± 11 years) with chest 
pain and a normal coronary arteriogram were enrolled in the study. CFR using transthoracic 
Doppler echocardiography (TTE) and adenosine or dipyridamole was measured within two 
weeks after the coronary angiogram. We compared the CFR with the FRS.
Results:The FRS was 12.6 ± 4.4 in subjects with a CFR <2.0. The FRS was 10.9 ± 5.5 in 
subjects with a CFR ≥2.0 and <3.0. The FRS was 9.75 ± 5.9 in subjects with a CFR ≥3.0. There 
was a significant difference in the FRS between subjects with a CFR <2.0 and a CFR ≥3.0 (p 
<0.001). The CFR had an inverted correlation with the FRS (r = -.222, p <.001) (Figure).
Conclusions: Our results suggest that CFR is closely related to the FRS and an impaired 
CFR can predict the high 10-year risk of coronary artery disease, even in subjects with 
chest pain and a normal coronary angiogram. 
10:30 a.m.
902-262 Abnormal Left Ventricular Diastolic Function in Marfan 
Syndrome Demonstrated by Pulmonary Venous Inflow 
Recordings and Tissue Doppler Echocardiography
Anatoli Kiotsekoglou, George R. Sutherland, Venedictos Kapetanakis, Antonios 
Kourliouros, Nicholas Bunce, Mike J. Mullen, Dariush K. Nassiri, John Camm, Anne H. 
Child, St George’s, University of London, London, United Kingdom
Background: Fibrillin-1 (FBN1) causative mutations in Marfan syndrome (MFS) lead to 
reduced levels of FBN1-rich microfibrils in the cardiac extracellular matrix that may result 
in reduced elastic recoil. The aim of this study was to assess left ventricular (LV) diastolic 
function in un-operated adult patients with MFS.
Methods: Sixty-six patients with MFS, 37 men and 29 women (mean age 31.9 ± 1.5 years) 
and 61 normal controls matched for sex, age and body surface area were studied. To 
evaluate left ventricular diastolic function, mitral and pulmonary venous inflow patterns were 
recorded by pulsed Doppler, whilst mitral motion was recorded from lateral, septal, inferior, 
anterior and posterior annular regions using tissue Doppler echocardiography (TDI).
Results: Velocities of E wave were significantly decreased in patients with MFS when 
compared with normal controls (0.80 ± 0.01 m/s vs 0.88 ± 0.02 m/s, p<0.01). Velocities 
of A wave, deceleration time (DT) and E/A ratio showed no differences between the two 
groups. Mitral annular E wave velocity measurements obtained by TDI were significantly 
reduced in MFS patients when compared to controls (lateral: 0.15 ± 0.005 cm/s vs 0.21 
± 0.004 cm/s, septum: 0.11 ± 0.004 cm/s vs 0.16 ± 0.004 cm/s, anterior: 0.14 ± 0.005 
cm/s vs 0.20 ± 0.004 cm/s, inferior: 0.13 ± 0.004 cm/s vs 0.19 ± 0.003 cm/s and posterior: 
0.14 ± 0.004 cm/s vs 0.20 ± 0.003 cm/s, p<0.001 for all annular regions). Heart rate was 
significantly different between the study groups (p<0.01). DT of the diastolic pulmonary 
venous inflow pattern was significantly increased in MFS (286.32 ± 7.18 ms vs 215.27 ± 
5.46 ms, p<0.001) in comparison to normal controls even after adjusting for heart rate. 
Systolic to diastolic ratio (S/D) and pulmonary venous peak atrial contraction reversed 
velocity did not differ between the two groups.
Conclusions: These findings show significantly impaired diastolic function in MFS 
patients that could be attributed to FBN1 deficiency in the cardiac extracellular matrix. 
Our data suggests that more echocardiographic parameters should be incorporated into 
the assessment of LV diastolic function in MFS.
10:30 a.m.
902-263 The 17-Segment Regional Wall Motion Scoring Index 
may be superior to Simpson’s Rule for the calculation 
of Left Ventricular Ejection Fraction
Rae F. Duncan, Ben Dundon, Patrick Disney, Adam J. Nelson, Michael C. Leung, Kerry 
Brackenridge, Matthew I. Worthley, Cynthia Piantadosi, Barry Cumberledge, Antoinette 
Kenny, Stephen G. Worthley, Cardiovascular Research Centre, Royal Adelaide Hospital, 
Adelaide, Australia, Department of Cardiology, Freeman Hospital, Newcastle-upon-Tyne, 
United Kingdom
Background: The accurate calculation of left ventricular ejection fraction (LVEF) is 
important for diagnostic, prognostic and therapeutic reasons. The superior spatial 
resolution cardiac magnetic resonance (CMR) makes it the Gold Standard method for 
LVEF calculation, closely followed by Real Time 3D Echocardiography (RT3DE). At 
present many centres do not have access to CMR or RT3DE, and as such 2D Simpson’s 
Rule remains the standard by which LVEF is calculated. We investigated the accuracy 
of the 17 Segment Regional Wall Motion Score (RWMS) Index as an alternative method 
for calculating LVEF by 2D echocardiography and compared this to 2D Simpson’s rule, 
CMR and RT3DE.
Methods: Two-dimensional echocardiograms were performed on 102 patients 
exhibiting a wide range of LVEF (Range: 9 - 74%). Fifty-three of 102 underwent CMR 
and 33 of these 53 had RT3DE performed. A RWMS was applied to each of 17-AHA 
myocardial segments, based on the consensus opinion of two cardiologists experienced 
in echocardiography and blinded to the other scan results (RWMS: Normal regional 
contraction = 2; Hypokinesis = 1; Akinesis/Dyskinesis = 0). LVEF was then calculated by: 
LVEF(%) = Σ(17segRWMS)/17 x30. This method enables quantification of LV dysfunction, 
but cannot be applied to hyperdynamic left ventricles. LVEF was calculated by 2D 
Simpson’s rule, CMR and RT3DE in the standard ways. Results were correlated against 
CMR using Spearman correlation co-efficient.
Results: RWMS-derived LVEF correlated strongly with 2D Simpson’s rule (p<0.001, 
R=0.968). When compared to CMR as the Gold standard, RT3DE showed the strongest 
correlation (p<0.001, R= 0.788), followed by RWMS-derived LVEF (p<0.001, R=0.725) 
and then 2D Simpson’s rule (p<0.000, R=0.667).
Conclusion: RWMS-derived LVEF correlates strongly with CMR-derived LVEF. In 
centres where CMR and RT3DE are not readily available, the use by experienced 
individuals, of the RWMS Index for calculation of LVEF may be a potentially superior 2D 
echocardiographic alternative to Simpson’s rule.
10:30 a.m.
902-264 Effect of Aortic Stiffness on Left Ventricular Long-axis 
Systolic Function in Patients With Marfan Syndrome
Anatoli Kiotsekoglou, George R. Sutherland, Ian B. Wilkinson, Venedictos Kapetanakis, 
Antonios Kourliouros, Carmel M. McEniery, Bart H. Bijnens, Dariush K. Nassiri, John 
Camm, Anne Child, St George’s, University of London, London, United Kingdom
Background: Several studies have documented increased aortic stiffness (AS) in patients 
with Marfan syndrome (MFS) using echocardiography and magnetic resonance imaging.
The aim of this study was to investigate the effect of AS on LV systolic function in MFS.
Methods: Twenty-six MFS patients (mean age 29.7 ± 2.2 years) and 30 normal controls 
matched for age, sex and body surface area were examined. Mitral annular motion (MAM) 
was obtained from 4 annular regions using M-mode echocardiography. Measurements 
were made 60 msec after the beginning of the QRS to the first peak of the mitral annular 
waveform and expressed as a ratio of MAM/LV longitudinal end-diastolic inner distance. 
Carotid-femoral (CF) pulse wave velocity (PWV) was determined using an automated 
device. Central aortic pressure was assessed by recording radial waveforms with a 
tonometer, and central waveforms were reconstructed using a generalised transfer 
function. Blood pressure measurements were performed in all subjects.
Results: CF PWV was increased in MFS patients when compared to controls (6.9 ± 0.3 
m/s vs 5.3 ± 0.1 m/s, p<0.0001) whilst the MAM was reduced (lateral: 0.17 ± 0.005 vs 0.20 
± 0.004, septum: 0.13 ± 0.006 vs 0.18 ± 0.004, inferior: 0.16 ± 0.005 vs 0.20 ± 0.005 and 
anterior: 0.16 ± 0.005 vs 0.19 ± 0.006, p < 0.0001 for all mitral annular regions). Multiple 
regression analysis, which included in the final model MFS diagnosis, CF PWV, sex and 
β-blockade, showed that MFS was significantly associated with reduced MAM (p<0.01). 
CF PWV also showed a negative association with MAM, but only when obtained from the 
septum (p=0.02). B-blockade had no significant effect on LV long-axis systolic function. 
Central and peripheral systolic blood pressures and aortic pulse pressure showed no 
differences between the two groups, and there was also no difference in LV size.
Conclusions: This study demonstrated reduced LV long-axis systolic function and 
increased AS in patients with MFS. Our findings suggest that aortic stiffness further 
reduces displacement of the interventricular septum, which appears to receive the wall 
stress as the LV contracts into a stiff vascular system.
10:30 a.m.
902-265 Does Restrictive Mitral Filling Pattern on Doppler 
echocardiography Predict Readmission in Patients with 
Heart Failure?
Jithendra B. Somaratne, Robert N. Doughty, Katrina K. Poppe, Cheuk-Man Yu, David 
L. Prior, Gillian A. Whalley, MeRGE Heart Failure Collaborators, The University of 
Auckland, Auckland, New Zealand
Background: Restrictive filling pattern (RFP; deceleration time (DT) <140ms) is linked 
with worse prognosis in heart failure (HF). MeRGE, an individual patient meta-analysis 
testing the independence of this relationship, showed that RFP predicts mortality 
independent of ejection fraction (EF) in HF patients. This sub-analysis investigates 

















whether RFP independently identifies increased risk of readmission in HF patients.
Methods: Data from 2202 HF patients (male 79%; mean age 62 yrs, EF 29%, E:A 1.7, 
DT 162ms) were analysed. 4-yr Kaplan Meier survival analysis (median survival 604 
days) compared patients with and without the RFP at baseline: endpoint was time to first 
rehospitalization. Cox proportional hazards model was used to determine independence 
of these relationships.
Results: 602 (27%) patients were readmitted for exacerbation of HF; 826 (38%) had RFP 
at baseline which was associated with higher readmission rates (41%) compared with non-
RFP patients (19%) (see figure), OR 3.00 (95% CI:2.48,3.64). In multivariable analysis, 
RFP (HR 2.43, CI:2.05,2.89), age (HR 1.03, CI:1.02,1.04), EF (HR 0.98, CI:0.97,0.99) 
and male gender (HR 0.75, CI:0.62,0.90) independently predicted readmission.
Conclusions: The presence of RFP by Doppler echo, in HF patients, was independently 
predictive of higher rates of rehospitalization and as such may represent an accessible 
marker of subsequent events. These data further support routine echocardiographic 
assessment of diastolic function in all HF patients. 
10:30 a.m.
902-266 Size and Mobility of Vegetations as Predictors of 
Mortality in Patients with Infected Cardiac Devices
Timir S. Baman, Sanjaya K. Gupta, Javier A. Valle, Elina Yamada, University of Michigan, 
Ann Arbor, MI
Background: The significance of vegetation size and mobility as predictors of mortality in 
patients with infected cardiac devices is unknown.
Methods: We conducted a retrospective chart review of patients at the University of 
Michigan with infected pacemakers and defibrillators from January 1997 to April 2007. All 
patient echocardiograms were reviewed by an experienced echocardiographer blinded 
to outcome. Kaplan-Meier and Cox proportional hazards ratios were used to compare 
survival between groups.
Results: A total of 163 patients met inclusion criteria for the study. During a six-month 
follow up period, death due to all-cause mortality occurred in 19% (n=31). Vegetations on 
cardiac device leads were classified into three groups: 1-10mm (n=10), 11-20mm (n=19), 
≥21mm (n=13). Adjusting for age, sex, and treatment strategy, size of vegetation was not a 
significant predictor of increased mortality: 0-10mm (HR 0.8, CI 0.1-6.0; p=0.78), 11-20mm 
(HR 2.0, CI 0.8-5.2; p=0.16), and ≥21mm (HR 1.2, 0.3-5.2; p=0.86). Vegetation mobility 
was classified as a fixed base with mobile free edge (n=19); multilobulated vegetation that 
remains in same cardiac chamber (n=11); or vegetation prolapsing across valve leaflets into 
another cardiac chamber (n=12). Adjusting for age, sex, and treatment strategy, vegetation 
mobility was not a significant predictor of mortality (HR 1.7, CI 0.6-4.5; p=0.32).
Conclusion: Neither size nor mobility of vegetations predicts mortality in patients with 
infected cardiac devices.
10:30 a.m.
902-267 Abnormal diastolic function in diabetic patients with 
normal systolic function; lessons about prevalence and 
prognosis
Carmel M. Halley, Mazen Khalil, James Thomas, Wael Jaber, Cleveland Clinic 
Foundation, Cleveland
Background: The prevalence and prognostic importance of abnormal diastolic function 
(DF) in a diabetic population has not been established. We sought to assess, in an out-
patient setting, in both diabetic and non-diabetic groups, the incidence of DF and to 
compare the long term mortality during follow-up according to degree of DF.
Methods: In outpatients with normal systolic function, DF was assessed by a combination 
of transmitral inflow pattern, pulmonary venous flow pattern and mitral annular velocities 
as assessed by tissue Doppler imaging. DF was classified as normal, abnormal relaxation 
(stage 1), pseudonormal (stage 2) and restrictive (stage 3). Individual mortality was 
obtained using the Social Security database.
Results: Overall 36,419 patients were included from 1996 to 2006 (47% male, average 
age 58 years, median follow-up 3.4 years): group 1 (diabetics) = 4202, 11 % and group 
2 (non diabetics) = 32133, 88 %. In the diabetic group, the majority of patients had 
abnormal relaxation (74.9%) with prevalence of normal DF 18.6%, pseudonormal 6.0 
% and restrictive 0.5%. The overall prevalence of abnormal DF in total was higher in the 
diabetic group (81.4 % vs 62.9 %, p < 0.05). However, the overall mortality rates between 
was 8.9% with not significant difference between the two groups.
Conclusions: In this outpatient setting in patient with normal EF, the prevalence of 
abnormal DF was higher in the diabetic group. Despite this finding, the mortality rate was 
similar in both groups. 
10:30 a.m.
902-268 Underestimation of The Prevalence of Multiple 
Lesions in Patients with Papillary Fibroelastoma. An 
Echocardiographic and Surgical Prospective Study
Thierry Le Tourneau, Mohamad Betto, André Vincentelli, Benjamin Gal, Sylvestre 
Maréchaux, Olivier Dascotte, Anne-Sophie Polge, Georges Fayad, Francis Juthier, 
Christophe Bauters, Ghislaine Deklunder, Cardiology University Hospital, Lille, France
Background: Cardiac papillary fibroelastoma (CPF) are rare benign tumors of the cardiac 
valves and the endocardium which are usually small and solitary. There have been only 
few reports of multiple CPF, with a frequency of about 8% in the literature.
Objective: This prospective study aimed to evaluate the prevalence of multiple CPF 
occupying one or more than one site in patients with pathologically proven diagnosis.
Methods: During 8 years we prospectively included all patients with pathologically 
confirmed CPF. Patients underwent transthoracic echocardiography (TTE), followed by 
transoesophageal procedure (TEE) and attentive surgical exploration.
Results: Twenty-six patients (mean age 55 years, 68% males) with 62 fibroelastomas 
(including 1 patient with 23 lesions) were enrolled between 1999 and 2007. All patients 
underwent TTE and surgery, 22 (85%) underwent TEE. The CPFs were found after stroke 
in 16 patients (62%), acute coronary syndrome in 1 (4%), pulmonary embolism in 1 (4%), 
and CPFs were found incidentally in 8 (31%) patients. Twenty three lesions (55 %) were 
localized on the aortic valve, 13 lesions (30%) on the mitral valve, 1 lesion (2.5%) on 
the tricuspid valve. The left ventricle was the most predominant non valvular location, 4 
lesions (10%) in the left ventricle, excluding one single case with 23 tiny lesions dispersed 
on the sub-valvular apparatus and the endocardium of the left ventricle, followed by the 
left atrium with 1 lesion (2.5%) and the right atrium (1 lesion, 2.5%). Eighteen patients 
(69%) had single lesions, and 8 patients (31%) had multiple CPFs (1 to 23 lesions). Mean 
size of the main lesion was 10.2 mm, ranging from 1 to 40 mm.
Conclusion: Prevalence of multiple CPF is being underestimated, where 8 out of 26 
patients (31%) had multiple CPFs on the basis of TEE and surgical examination in our 
study. We therefore recommend an attentive TTE and TEE to all patients with suspected 
CPF, and an attentive intra-operative exploration during the surgical excision of the 
tumoral mass, in order to look for other locations and achieve complete surgical treatment 
when appropriate.





902-269 Assessment of Annular Dynamics in Flail Mitral Valves 
Using a New Real-Time 3D Transesophageal Transducer
Federico Veronesi, Roberto M. Lang, Lynn Weinert, Cristiana Corsi, Enrico G. Caiani, 
Victor Mor-Avi, Lissa Sugeng, University of Chicago, Chicago, IL, University of Bologna, 
Bologna, Italy
Background. Dynamic changes in mitral annular (MA) geometry throughout the cardiac 
cycle in patients with flail mitral valves and severe mitral regurgitation (MR) have never 
been described. Recently, transesophageal real-time 3D echocardiographic imaging has 
become feasible with the development of the new matrix array TEE (mTEE) probe. Our 
aim was to quantify the dynamic changes in mitral annular geometry and leaflet tenting 
in patients with flail mitral valves and severe MR. Method: 20 patients were studied, 
including 11 patients undergoing routine TEE evaluation for flail mitral valves and 9 
aged-matched patients with normal mitral valves. Wide-angled, ECG-gated full-voolume 
acquisitions of the left ventricle were performed using the mTEE probe (iE33, Philips). 
Images were analyzed using custom software designed for semi-automatic tracking of 
MA geometry and quantification of its motion throughout the cardiac cycle. Results. In all 
patients, 3D imaging and analysis were successful (Figure). Patients with flail mitral valves 
had a significantly larger MA surface area at end diastole but preserved MA longitudinal 
displacement and velocity (Table; FMV - flail mitral valve). Conclusions. Real-time 3D 
visualization of the mitral valve using the new mTEE probe is feasible. Characterization of 
the MA 3D morphology and dynamics from real-time 3D TEE images may aid in surgical 
planning in patients with flail mitral valves. 
10:30 a.m.
902-270 Real-Time 3D Echocardiographic Quantification of Left 
Ventricular Volumes: Multicenter Study for Validation 
with Magnetic Resonance Imaging and Investigation of 
Sources of Error
Victor Mor-Avi, Carly Jenkins, Harald Kühl, Hans-Joachim Nesser, Thomas Marwick, 
Andreas Franke, Christian Ebner, Benjamin H. Freed, Regina Steringer-Mascherbauer, 
Heidi Pollard, Lynn Weinert, Johannes Niel, Lissa Sugeng, Roberto M. Lang, University 
of Chicago, Chicago, IL
Background: Real-time 3D echocardiographic (RT3DE) evaluation of left ventricular 
(LV) volumes is more reproducible and accurate than the conventional 2D and M-
mode techniques when compared to cardiac magnetic resonance (CMR) standard, as 
demonstrated in several single-center studies. Nevertheless, RT3DE-derived LV volumes 
were recently reported to be underestimated compared to CMR. Accordingly, we sought 
to study: (1) the accuracy and reproducibility of this technique in a multicenter setting, 
(2) the inter-institutional differences in these variables in relationship with investigators’ 
specific experience, and (3) potential sources of volume underestimation. Methods: We 
studied 92 patients who underwent CMR and RT3DE imaging on the same day at 4 
different institutions. All images were analyzed to obtain end-systolic and end-diastolic LV 
volumes (EDV, ESV). Repeated analyses were performed to determine the reproducibility 
of RT3DE and CMR. The investigation of potential sources of error included: (1) phantom 
imaging, (2) analysis-related differences, and (3) inter-modality differences in LV boundary 
estimates, such as inclusion of endocardial trabeculae and mitral valve plane in the LV 
volume. Results: RT3DE-derived LV volumes correlated highly with CMR values (EDV: 
r=0.91; ESV r=0.93), but were 29 and 26% lower. This finding was consistent across 
participating institutions, with the magnitude of bias being directly related to the level of 
experience (2 to 3-fold differences). The reproducibility of RT3DE measurements was 
lower (4-13%) than that of CMR (4-7%). Minimal changes in endocardial surface position 
(1 mm) resulted in significant differences in measured volumes (11%). While analysis-
related differences were proved negligible, exclusion of trabeculae and mitral valve plane 
from the CMR reference essentially eliminated the inter-modality bias. Conclusion: 
RT3DE-derived LV volumes are underestimated in most patients because RT3DE imaging 
cannot differentiate between the myocardium and trabeculae. To minimize this difference, 
tracing the endocardium to include trabeculae in the LV cavity is recommended.
10:30 a.m.
902-271 Cardiac Torsion by 4D Speckle Imaging: Validation 
Against Sonomicrometry
Muhammad Ashraf, Xiao Yue Han, Galym Imanbayev, Petra S. Niemann, Peter 
Lysyansky, Nahum Smirin, Xiao Kui Li, David J. Sahn, Oregon Health & Science 
University, Portland, OR, GE Medical Systems, Tirat Carmel, Israel
Background: Cardiac torsion is a sensitive index of heart function, computed from 
twisting action measured from apical and basal 2D short axis views. We tested the 
measurement of twist at multiple levels of full volume 4D images computing cardiac 
mechanics on the same beat.
Methods: Five pig hearts were mounted on rotary actuators of a twist phantom in a water 
bath and rotated as a whole in the same direction by a motor at five known degrees of 
rotation (5-25) at a constant rate. Three sonomicrometry crystals were fixed outside the 
heart forming a reference fixed triangle; 2 sets of 3 crystals were attached to the heart 
around its circumference forming 2 triangles at apical and basal levels. Sonomicrometry 
data was acquired at a sampling rate of 250 Hz after optimizing parameters and displayed 
in a 3D xyz view. 4D full volume images were acquired from the apex with an M3V probe 
on a Vivid 7 Dimensions ultrasound system maximizing frequency and frame rate so that 
the simultaneously obtained short axis images could be processed offline for computation 
of twist at different levels from apex to base by speckle tracking. Separate 2D short axis 
images were also analyzed.
Results: At both levels, with separately obtained 2D images computed from slices of 4D 
images, both twist and torsion showed a good correlation with values computed from 
sonomicrometry data.(r2=0.78)
Conclusions: 4D speckle imaging can be used to analyze cardiac twist at multiple levels 
from the same cine loop used to measure cardiac torsion.
10:30 a.m.
902-272 Right Ventricular Volumes From Modified Subcostal 
Views Obtained With 4D Echo in Adult Patients Are 
More Accurate Than Those From Apex Views
Ling Hui, Mary S. Minette, Petra S. Niemann, Muhammad Ashraf, Michael Jerosch-
Herold, David J. Sahn, Oregon Health & Science University, Portland, OR
Background: Real-time three-dimensional echo (RT3DE) should be more accurate than 
2D echocardiography for evaluation of right ventricular (RV) volumes.
Methods: We studied 58 patients (17.8 ± 6.6 yrs, 35 male) believed to have clinically 
normal RV function and no significant TR and PR. Only 38 of the 58 patients had 
subcostal short axis views modified to include the RV apex that were measurable while all 
patients had the standard 4-chamber (4C) view. RT3DE RV volumes were obtained with 
a Philips ie33 for offline determination of 3D RV, diastolic, systolic and stroke volumes 
using an anatomically oriented RV measurement program from TomTec. These findings 
were compared to multislice gradient echo of RV volumes from MRI measurements using 
longitudinal slices oriented to the inflow and outflow tracts in 47 patients.
Results: The mean diastolic and systolic RV volumes were 53.41 ± 9.68 and 31.22 ± 
8.51ml for volumes in the subcostal view and 48.78 ± 10.54 and 20.61 ± 4.13ml for 
volumes in the 4C view by RT3DE (n=38). Comparatively, the mean RVSV was 22.19 ± 
3.97ml (n=38) on subcostal images with RT3DE, and 20.89 ± 3.52ml in 4C views with 
RT3DE, while it was an average of 22.96 ± 2.96ml in MRI multiplanar views. The mean 
RVSVs using RT3DE in subcostal views and RVSV by phase encoded MRI were not 
statistically different (p=0.578).
Conclusions: Real-time 3D echocardiography is an accurate method for estimating the 
RV stroke volume especially in subcostal views modified to include the RV apex.


















902-273 Prospective Comparison of the Vascular Imaging 
Capabilities of Intracardiac Echocardiography with 
Trans-Esophageal Echocardiography: The ICE-CHIP 
study
Sanjeev Saksena, Jasbir Sra, Luc Jordaens, Bradley Knight, Fred Kusumoto, Andrea 
Natale, Abraham Kocheril, Navin Nanda, Mary A. Viggiano, Mary Chandler, ICE-CHIP 
Investigator Study Group, Electrophysiology Research Foundation, Warren, NJ
Background: Aortic plaques (APLs) may identify patients at high risk for systemic embolism 
after cardioversion or during ablation procedures. Transesophageal echocardiography 
(TEE) has been proven to be a sensitive tool in the detection APLs. Initial experience 
with phased -array intracardiac echocardiography (ICE) imaging has demonstrated its 
capability for aortic imaging. We compared ICE to TEE for the visualization of APLs in a 
prospective multicenter clinical study. Methods: The Intracardiac Echocardiography guided 
Cardioversion Helps Interventional Procedures (ICE-CHIP) study is a prospective open 
label multi-center investigation that evaluated the efficacy of ICE as compared to TEE for 
cardiovascular imaging in patients with atrial fibrillation. Patients were imaged by TEE 
and ICE and a blinded comparison of the two imaging modalities was performed at a core 
laboratory. 100 pts were enrolled in 6 European and US centers.Results: 95 AF patients, 
mean age 58 ± 12 yrs completed the study procedures, APLs were present in 21% of 
the ICE images as compared to 20% of the TEE images.(p=ns) Concordance for the 
presence of APLs between ICE & TEE was 67%. The frequency of a single APL detection 
was higher in ICE (64%) than in TEE (36%). However, TEE detected the incidence of two 
APLs for 50% of the patients as compared to 36% with ICE. TEE also detected more 
than 3 plaques in 14% of patients. APLs were more often seen in the descending aorta 
with ICE (70% of patients imaged by ICE vs. 44% with TEE) while ascending APLs were 
seen in 30% of patients imaged by ICE and 40% with TEE. The incidence of APLs in the 
ascending and descending aorta between the two imaging methods was significantly 
different (p < 0.001). ICE detected no APLs greater than 4 mm whereas TEE detected 2 
plaques greater than 4 mm. APLs < 4 mm. were detected in 18 pts with ICE and 24 pts 
with TEE (p = 0.1). Conclusions: ICE can be employed for identification of APLs in the 
aorta prior to interventional & electrophysiologic procedures. There is only a moderate 
degree of concordance between ICE and TEE for APLs due to disparities in the imaging 
ability of the techniques in the ascending and descending aorta. ICE and TEE may be 
complementary in assessment of APLs.
10:30 a.m.
902-274 Comparative Value of Three-Dimensional and 
Transesophageal Echocardiography in the Pre-Surgical 
Assessment of Patients with Mitral Regurgitation
Yihua He, Walter Paulsen, Michael C. Kontos, James Arrowood, Zhian Li, Xiaoyan Gu, 
Cathy Guard, J. V. Nixon, VCU School of Medicine, Richmond, VA, Beijing Anzhen 
Hospital, Beijing, People’s Republic of China
Background: Surgical techniques for the treatment of mitral regurgitation (MR) have 
advanced significantly over the past decade. Determining the etiology, location, severity 
and consequences of MR are key in deciding whether mitral valve (MV) surgical repair or 
replacement should be performed. Transesophageal echocardiography (TEE) is the optimal 
non-invasive test for this assessment. However, details such as annular shape, ventricular 
geometry, MV area, effective regurgitant orifice (ERO), and tenting volume are difficult to 
obtain by TEE. Three dimensional echocardiography (3DE) is capable of providing such 
information, and may add additional important etiological information that may influence 
treatment. Methods: Patients (pts) with moderate to severe MR referred for MV surgery 
underwent both preoperative TEE and 3DE studies. Findings of TEE and 3DE were 
compared those found at surgery, using the nomenclature Carpentier. Results: A total of 
93 pts were studied to localize mitral pathology and regurgitation defects. Findings include: 
normal leaflet motion (n=12), excessive motion of a MV leaflet (n=53) and restricted motion 
of an MV leaflet (n=28). As each MV has six sections, a total of 558 mitral sections were 
evaluated. Defect location agreement between the TEE and surgical findings was 91%, 
and between the 3DE and surgical finding was 95%. 3DE can describe the eccentrically 
directed regurgitant jet and multi-jets regurgitation, obtain qualitative analyses of MR 
severity. 3DE can accurately measure ERO, MV area, annular circumference and tenting 
volume. Mean ERO was (0.39±0.30 cm2) and annular circumference was (8.0±2.0 cm). 
Conclusions: 3DE appears to provide similar and in some cases is a superior diagnostic 
non-invasive evaluation tool compared with TEE regarding the etiology and extent of MR, 
possibly obviating the need for TEE prior to MR surgery.
10:30 a.m.
902-275 Quantitative Three-Dimensional Evaluation of Aortic-
Mitral Coupling Using the New Transesophageal 
Echocardiographic Matrix Array Transducer
Federico Veronesi, Cristiana Corsi, Lissa Sugeng, Victor Mor-Avi, Lynn Weinert, Enrico 
G. Caiani, Claudio Lamberti, Roberto M. Lang, University of Chicago, Chicago, IL, 
University of Bologna, Bologma, Italy
Background: Although the aortic and mitral valves are coupled by fibrous aorto-mitral 
continuity, their synchronous dynamic behavior has not been studied in 3D in humans. We 
hypothesized that the new matrix array transesophageal (MTEE) transducer would allow 
simultaneous volumetric imaging of both valves suitable for quantitative measurements. 
Methods: MTEE imaging was performed in 15 patients with normal valves (Phillips, iE33) 
undergoing clinically indicated TEE. Custom software was used to manually initialize the 
mitral and aortic annuli (MA, AoA) in 3D space, automatically track them frame by frame 
(fig A). The following parameters were measured in 3D throughout the cardiac cycle: 
MA surface area, AoA projected area and the angle between MA and AoA. Results: 
MA surface area and AoA projected area changed reciprocally over time (fig B). MA 
surface area was 8.0±2.0 cm² at ED, decreasing to 7.6±2.0 cm² in systole and reaching 
its maximum (9.2±2.0 cm²) at mitral valve opening. AoA projected area was 4.4±1.2 cm² 
at ED, then increased reaching its maximum (4.9±1.3 cm²) during the first third of systole 
and its minimum (3.8 ± 1.0 cm²) at isovolumic contraction. MA-AoA angle was maximal 
(137±14°) at ED and decreased to its minimum value (123±11°) in systole. Conclusion: 
MTEE imaging allows quantitative 3D assessment of the mitral and aortic valve dynamics 
in a beating human heart. This methodology will allow investigation of the impact of 
valvular surgical interventions on the mitral-aortic coupling. 
10:30 a.m.
902-276 Increased Volumetric Error in Intravascular Ultrasound 
(IVUS) Plaque Measurements of Curved Coronary 
Artery Subsegments
Yiannis S. Chatzizisis, George D. Giannoglou, George Sianos, Anthony Ziakas, Dimitris 
Tsikaderis, Peter Dardas, Antonis Matakos, Chrysanthi Basdekidou, Gesthimani Misrli, 
Chrysanthos Zamboulis, George E. Louridas, George E. Parcharidis, AHEPA University 
Hospital, Aristotle University Medical School, Thessaloniki, Greece
Background: Although conventional linear 3D reconstruction of coronary arteries by 
IVUS has been widely used for the assessment of plaque volume and progression, the 
volumetric error (VE) that is produced has not been studied.
Methods: Linear and geometrically correct 3D reconstruction was applied in 16 coronary 
arterial segments from 9 patients. Using geometrically correct reconstruction as reference 
the VE was assessed in 1 mm long arterial slices. VE was also assessed in 10 mm long 
curved and straight subsegments of interest.
Results: Although for the entire length of the reconstructed arteries the VE for lumen 
volume, external elastic membrane (EEM) volume and intima-media volume was minimal 
[lumen VE 0.4 (-0.8 to 1.8)%, EEM VE 0.3 (-0.9 to 1.9)%, intima-media VE 0.4 (-1.4 to 
2.2)%], the VE in each individual arterial slice exhibited a large variation from -15.6 to 
36.2% for lumen volume, from -12.9 to 33.1% for EEM volume and from -17.2 to 46.7% 
for intima-media volume, suggesting that linear reconstruction either over- or under-
estimates the true arterial volume of each slice. The lumen VE, EEM VE and intima-
media VE were also significantly higher in curved subsegments compared to straight 
subsegments (Fig).
Conclusion: In curved arterial subsegments the VE produced by linearly stacking IVUS 
images is not negligible. Geometrically correct reconstruction provides more reliable 
volume measurements and its clinical application may enable more accurate evaluation 
of plaque volume and progression.





902-277 Experience with the new high frequency X 7-2 Matrix-
Array transthoracic real-time three-dimensional 
echocardiographic probe for full volume acquisitions in 
neonates, young children and the fetus
Akio Inage, Ken Takahashi, Ghassan Al-Naami, Jeffrey F. Smallhorn, Stollery Children’s 
Hospital, University of Alberta, Edmonton, AB, Canada
Background; The objective of this study was to assess the application of a new Philips 
transthoracic X 7-2 Matrix-Array real-time three-dimensional echocardiographic probe for 
the evaluation of full volume data sets in the neonates, young children and the fetus.
Methods; Between February 2007 and September 2007 we performed real-time three-
dimensional echocardiography (RT3DE) full volume examinations 311 times for 229 
patients (13 fetal) with a medium age of 2.6 years (range 0 day to 13 years), medium 
body weight of 11.3 kg (range 1.9 to 46.0 kg) for the 216 non fetal studies. As well, X-
plane assessment using the Matrix probe and full standard 2D studies were performed. 
Reasons for the examination were assessment of atrioventricular (AV) valve pathology for 
70 subjects, conotruncal abnormally for 40 subjects. Another 25 subjects were evaluated 
to exclude congenital heart disease (including 13 fetal) and 13 with acquired lesions. 
Finally, 81 with complex intracardiac abnormalities were studied. The majority of patients 
less than 3 years were either sedated or receiving respiratory support in the intensive 
care unit at the time of the full volume acquisition.
Results; Matrix X-plane imaging was a valuable adjunct to the RT3DE and provided rapid 
acquisition of multiple 2D images from a single transducer location. From the same site the 
RT3DE data sets provided new and unique images of the intracardiac anatomy. The data sets 
were rapidly reconstructed online providing multiple imaging slices and enface views. Atrial 
and systemic venous anatomy and complex intracardiac morphology were readily evaluated 
by RT3DE. This technique provided new and important views in cases with abnormalities 
of ventriculoarterial connection. For AV valve abnormalities RT3DE provided superior data 
to 2DE. Limitations occurred in neonates less than 3 Kg in the suprasternal position due to 
poorer image resolution than the high frequency standard transthoracic probe. As well, motion 
artifacts were a potential problem in the non sedated patient for full volume acquisitions.
Conclusion; Our study demonstrates that full volume RT3DE is feasible in the neonate 
and young children and provides new and important detail in patients.
10:30 a.m.
902-278 Real-time Three-dimensional Echocardiography to 
Assess Left Ventricular and Left Atrium Reverse 
Remodeling and to Predict Response to Cardiac 
Resynchronization Therapy
Nina Ajmone Marsan, Gabe B. Bleeker, Claudia Ypenburg, Rutger J. Van Bommel, Nico 
R. Van de Veire, Victoria Delgado, Eduard R. Holman, Ernst E. van der Wall, Martin J. 
Schalij, Jeroen J. Bax, Leiden University Medical Center, Leiden, The Netherlands
Objective: To evaluate the value of real-time 3-dimensional echocardiography (RT3DE) 
to assess left ventricular (LV) and left atrial (LA) reverse remodeling and predict response 
to cardiac resynchronization therapy (CRT).
Methods: 51 consecutive heart failure patients scheduled for CRT were included. RT3DE was 
performed before and 6 months after pacemaker implantation to calculate LV and LA volumes 
and function and to quantify LV dyssynchrony. LV dyssynchrony was defined as the standard 
deviation of the time taken to reach the minimum systolic volume for 16 LV segments, expressed 
as a percentage of the cardiac cycle (systolic dyssynchrony index, SDI). Patients were divided in 
responders or non-responders, based on a reduction ≥15% in LV end-systolic volume after CRT.
Results: Of the 51 patients, 34 (67%) were classified as responders. Baseline 
characteristics were similar between responders and non-responders, except for the SDI, 
which was larger in responders (9.7 ± 3.6% vs 3.4 ± 1.8%, P<0.001). The changes in LV 
and LA parameters are summarized in the Table.
ROC curve analysis revealed that a cut-off value for SDI of 6.4% yielded a sensitivity of 
88% with a specificity of 85% to predict LV reverse remodeling after CRT.
Conclusion: RT3DE allows assessment of changes in LV and LA volumes and function after 























































































* = P < 0.01 between baseline and after CRT implantation
10:30 a.m.
902-279 High Sensitivity C-Reactive Protein but not D-Dimer 
is Associated With Intracardiac Thrombus and 
Spontaneous Echocardiographic Contrast
Mohammed Abumahfouz, Muhammad Arida, Jose Garcia, Mouaz Al-Mallah, Shamael 
Haque, Mohammed Rehman, Firas Al Badarin, Eyad Akhras, Andrzej Boguszewski, 
Lonni Schultz, Ramesh Gupta, Hani N. Sabbah, Mohsin Alam, Panayiotis Mitsias, 
Karthikeyan Ananthasubramaniam, Henry Ford Hospital, Detroit, MI
Background: Intra-cardiac thrombus (ICT) and spontaneous echo contrast (SEC) are 
considered hypercoagulable and inflammatory conditions.We aimed to determine if D-
dimer (DD) and high sensitivity CRP (hsCRP) predicted ICT/SEC.
Methods: Consecutive patients referred for TEE for evaluation of a cardiac source of 
thromboembolism were evaluated prospectively. DD and hsCRP levels were determined at 
time of TEE. All confounders for elevation of DD and hsCRP served as exclusion criteria.
Results: We enrolled 124 patients (stroke-92 and atrial fibrillation/flutter-32). 21 patients 
were found to have ICT/SEC (4 with ICT and 17 with SEC). ICT/SEC was associated with 
male gender (90% vs 58%, p=0.005), atrial fibrillation or flutter (76% vs 18%, p<0.001), 
lower EF (35.6 vs 51.7, p<0.0001), increased left atrial appendage area (5.2 ± 2.2 vs 3.9 
± 1.5, p=0.017), lower left atrial appendage velocity (41.3 ± 23.8 vs 70.0 ± 26.3, p<0.001) 
and with log hsCRP (0.1 ± 1.1 vs -0.8 ± 1.3, p=0.009). Log DD was not associated with 
ICT/SEC (p=0.82). The table shows variables that are associated with ICT/SEC using 
stepwise logistic regression analysis with backward selection. 
Variable Odds Ratio 95% Confidence Interval p-value
Sinus rhythm 0.04 (0.01,0.20) <0.001
Ejection fraction (change of 1) 0.75 (0.61,0.92) 0.0063
Log hsCRP (change of 0.1) 1.08 (1.01,1.15) 0.023
Mitral regurgitation 0.18 (0.04,0.97) 0.046
With a cut off point of 0.72, the sensitivity, specificity, positive and negative predictive 
values of hsCRP for ICT/SEC were 81, 56, 27 and 94%, respectively.
Conclusion: hsCRP was significantly associated with ICT/SEC and low hsCRP may be 
helpful in ruling it out, suggesting that inflammation may play a role in the prothrombotic 
state of ICT/SEC.
10:30 a.m.
902-280 Dilatation of the left ventricle laterally plays a major role 
in the occurrence of functional mitral regurgitation in 
dilated cardiomyopathy - Real-time three-dimensional 
echocardiographic study
Miwako Tsukiji, Nozomi Watanabe, Yasuko Yamaura, Ryotaro Yamada, Kikuko Obase, 
Nozomi Wada, Akihiro Hayashida, Yoji Neishi, Eiji Toyota, Takahiro Kawamoto, Hiroyuki 
Okura, Yasuo Ogasawara, Kiyoshi Yoshida, Kawasaki Medical School, Kurashiki, Japan
Background: Functional mitral regurgitation (MR) conveys adverse prognosis in dilated 
cardiomyopathy (DCM). We sought to investigate the mitral complex geometry and to 
clarify the mechanisms of functional MR in DCM, by using transthoracic real-time 3D 
echocardiography (RT3DE).
Methods: By using a novel valve analysis software (REALVIEW™), mitral apparatus 
geometry was quantitatively analyzed in 24 DCM patients [annular size, tenting length 
and volume, coaptation index, distance between papillary muscle tip and mitral annulus 
(Tethering length-APM) and the diameter between posteromedial papillary muscle tip and 
mitral annulus (Tethering length-PPM)]. Patients comprised 2 groups [group 1: DCM with 
mild MR (< 30ml), group 2: DCM with moderate or severe MR (≥ 30ml)]. LV geometry was 
evaluated by measuring the following diameters from the 3D volumetric data (QLAB™); 1) 
LV longitudinal diameter, 2) LV anterior-posterior (AP) diameter and 3) LV medial-lateral 
(ML) diameter.
Results: In group 2, tenting length and tethering lengths were longer, tenting volume was 
larger and coaptation index was smaller than in group 1. There was no difference in LV 
diameter measured by 2D echo between 2 groups. By 3D measurement of LV geometry, 
LV volume was larger with dilatation of the LV laterally in group 2, compared with group 
1 (Table).
Conclusions: Mechanism of functional MR in DCM could be clarified by using RT3DE. 
Dilatation of the LV laterally results in the mitral apparatus remodeling which causes 
functional MR in DCM.


















902-281 Bradycardia Does Not Attenuate the Relationship Between 
Advanced Diastolic Dysfunction and Heart Failure 
Hospitalizations in Ambulatory Coronary Artery Disease
Achal Gupta, Mary R. Fabi, Bill PC Hsieh, Sadia Ali, Mary A. Whooley, Nelson B. 
Schiller, University of California, San Francisco, CA
Background: Advanced diastolic dysfunction (ADD), (pseudo normal/restrictive Doppler 
filling patterns) implies elevated filling pressures and adverse outcomes. We have 
suspected clinically that the relationship between ADD and elevated filling pressures 
seems less certain in bradycardia. Thus we tested the hypothesis that bradycardia 
attenuates the predictive power of ADD for heart failure and mortality in ambulatory 
coronary artery disease (CAD) patients.
Methods: We performed echocardiograms (TTE) in 1024 adults with CAD as part of the 
Heart and Soul study, a prospective study in its sixth year. We excluded from analysis 
those with mitral stenosis, non sinus rhythm, first degree heart block and indeterminate 
diastolic function, leaving a sample size of 790 patients.
Results: 
Heart rate <=55 beats/min (N=121)
Unadjusted OR P Value Adjusted OR* P Value
HF hospitalization
Normal 1 -- 1 --
Impaired 4.1(.86-19.6) .08 5.9(1.1-33.33) .04
Pseudo normal and Restrictive 6.3(1.9-21.5) .003 6.8(1.7-27.1) .006
All-cause mortality
Normal 1 -- 1 --
Impaired 2.03(1.1-3.8) .03 2.2(.57-8.8) .25
Pseudonormal and Restrictive 5.9(2.9-11.9) < .0001 2.9(1-8.6) .05
Heart rate > 55 beats/min (N=669)
Unadjusted OR P Value Adjusted OR* P Value
HF hospitalization
Normal 1 -- 1 --
Impaired 2.3(.61-8.4) .22 1.5(.75-3) .25
Pseudo normal and Restrictive 2.8(1.03-7.8) .04 5.8(2.8-12) < .0001
All-cause mortality
Normal 1 -- 1 --
Impaired 1.8(1.1-2.8) .01 1.5(.90-2.4) .13
Pseudo normal and Restrictive 1.7(.86-3.3) .13 1.6(.80-3.1) .19
* Odds ratio adjusted for Age, Beta blocker, Calcium channel blocker and Diabetes
Conclusions:
These findings contradict our hypothesis that bradycardia confounds the predictive value 
of ADD. In fact, bradycardia with diastolic dysfunction is even more predictive of heart 
failure hospitalizations and all cause mortality.
10:30 a.m.
902-282 Effect of Aging on Left Ventricular Dyssynchrony: 
Assessment Using Real Time Three-Dimensional 
Echocardiography
Masaaki Takeuchi, Lissa Sugeng, Lynn Weinert, Nozomi Watanabe, Kiyoshi Yoshida, 
Yutaka Otsuji, Roberto M. Lang, University of Occupational and Environmental Health, 
School of Medicine, Kitakyushu, Japan, University of Chicago Medical Center, Chicago, IL
Background: Accurate determination of left ventricular (LV) dyssynchrony is important for 
selecting patients who will benefit from cardiac resynchronization therapy. Although real 
time 3D echocardiography (RT3DE) has the potential for assessing LV dyssynchrony, little 
is known on whether age affects the uniformity of LV contraction. Method: Our aims were 
to examine the impact of aging on LV dyssynchrony in normal subjects over a wide range 
of ages. Full volume RT3DE datasets were obtained in 157 normal subjects (mean age: 
37±18 years, range 3 to 88 years, 99 men). Using commercially available 3D software 
(Tomtec), the time to minimum systolic volume (Tmsv) was semi-automatically calculated 
in each of 16 regions using a 17-segment LV model (excluding the apical cap). The SD of 
the regional Tmsv was used as the index of asynchrony (Tmsv16SD). LV volume indices 
and ejection fraction (LVEF) were also calculated from the RT3DE data sets. Results: 
A total of 21 subjects (13%) could not be analyzed due to poor image quality and/or 
poor endocardial tracking. Healthy subjects had highly synchronized segmental function 
(Tmsv16SD: 2.25±1.00%). No age-dependency of LV dyssynchrony was noted. However, 
global LV volume indices and LVEF had significant age-dependency, showing higher 
LVEF in older normal subjects. Conclusions: Aging does not affect the degree of LV 
dyssynchrony when assessed by RT3DE. A Tmsv16SD ≥ 4.25% (mean+2SD) should be 
used as the abnormal cutoff values for detecting LV dyssychnrony independent of age. 
10:30 a.m.
902-283 Utility of Peak Ejection Rate by Three-Dimensional 
Echocardiography for Risk Stratification Post-
Myocardial Infarction
Alpesh A. Patel, Kenneth J. Nichols, Rena S. Toole, Jeannette Mc. Laughlin, Joseph H. 
Levine, Steven Greenberg, David Hoch, Stuart O. Schecter, Vinod Jayam, Nathaniel 
Reichek, Aasha S. Gopal, St. Francis Hospital, Roslyn, NY, Stony Brook University, 
Stony Brook, NY
Background: Real-time three-dimensional echocardiography (3DE) is widely available 
and time-volume curves generated by voxel-based endocardial border tracking algorithms 
over the entire cardiac cycle may offer new parameters for risk stratification in post-MI 
patients with implantable defibrillators (ICD). Methods: Seventy eight post-MI MADIT II 
patients (70 males, mean age 70 y) with EF≤30% by routine methods were followed up 
for a mean of 756 days for a combined clinical outcome of death, sustained ventricular 
tachycardia, ventricular fibrillation, and appropriate ICD discharges. Patients had 2D/3DE 
upon enrollment into the study. 2DE/3DE indexed diastolic and systolic volumes, mass, 
volume/mass ratio, sphericity, and EF were obtained. 3DE time-volume curves were 
Fourier fit to third order harmonics (RSI Inc, Boulder, CO) to yield peak ejection rate 
(3DPER) in diastolic volumes/sec. 3DPER reflects the rate of volumetric change in the 
heart during ejection. ROC curves were obtained to determine the associations between 
all the above parameters and the combined clinical outcome. Results: The adverse event 
rate was 20% (16/78 patients). ROC curve analysis showed that 3DPER showed the 
strongest association with an adverse combined clinical outcome (AUC=0.67, p = 0.04). 
Patients with lower 3DPER values were more likely to have adverse events. Conclusion: 
1) 3DPER is a new parameter that may have greater utility than EDV, ESV or EF for risk 
stratification post-MI patients who meet MADIT II criteria. 





902-284 Value of Real-Time Three-Dimensional 
Echocardiography in Patients With Hypertrophic 
Cardiomyopathy. Comparison With Two-Dimensional 
Echocardiography and Magnetic Resonance Imaging
Leticia Bicudo, Jeane Tsutsui, Afonso Shiozaki, Carlos Rochitte, Edmundo Arteaga, 
Charles Mady, Wilson Mathias, Jr., Heart Institute (InCor) - University of São Paulo 
Medical School, Brazil, São Paulo, Brazil
Background: Real-time three-dimensional echocardiography (RT3DE) has been 
demonstrated an accurate technique for quantifying left ventricular (LV). In patients with 
hypertrophic cardiomyopathy (HCM), in which alterations of ventricular morphology 
are common, cardiac structural analysis is of utmost importance for guiding adequate 
therapy. Although magnetic resonance imaging (MRI) seems to have better definition for 
segmental analysis than two-dimensional echocardiography (2DE), it is considered a 
complex test with some limitations for use.
Methods: Comparative and double-blinded study in 20 patients with HCM who underwent 
2DE, RT3DE and MRI within maximal interval of 6 months. Wall thickness, LV volumes, 
systolic function, LV mass, systolic anterior motion of mitral valve (SAM), LV geometric index 
and LV dyssynchrony index were analyzed by echocardiography and MRI. Statistical analysis 
included Lin agreement coefficient, Pearson linear correlation and Bland-Altman model.
Results: Feasibility for measurements by MRI and echocardiography was 94%. 
There was good agreement and linear correlation between segmental analysis by 
echocardiography and MRI (Rc>0.84 and r>0.85; p<0.0001) and excellent correlation 
between 2DE and RT3DE (Rc=0.92 and r=0.92; p<0.0001). We also observed good 
agreement and linear correlation between RT3DE and MRI for ejection fraction (Rc=0.83 
and r=0.93; p<0.0001) and excellent agreement and linear correlation between RT3DE 
and MRI for LV end diastolic volume and LV end systolic volume determinations (Rc>0.90 
and r>0.95; p<0.0001) and mass (Rc=0.96 and r=0.97; p<0.0001). The feasibility for SAM 
was higher by RT3DE (91%) than 2DE (64%). LV geometric index was >0.15 mmxm²xml-
1 for all techniques. There was no correlation between LV dyssynchrony index and the 
percentage of myocardial fibrosis.
Conclusions: In patients with HCM, RT3DE was demonstrated to have superior 
performance than 2DE for evaluation of LV parameters. In addition, it seems to be superior 
for the analysis of SAM due to its better spatial view of mitral valve. No correlation was 
identified between LV dyssynchrony index determined by RT3DE and the percentage of 
myocardial fibrosis by MRI.
10:30 a.m.
902-285 Doppler Detection of Left Ventricular Diastolic 
Dysfunction in Non-Rejecting Cardiac Transplant 
Recipients and the Contribution of Left Atrial 
Dysfunction
Annie F. Kelly, Mauricio Velez, Kevin L. Eggleston, Nancy K. Sweitzer, University of 
Wisconsin, Madison, WI
Background: Echocardiographic (echo) assessment of diastolic function and left 
atrial (LA) pressure in heart transplant recipients may be affected by changes in atrial 
function after surgical atrial anastomosis. Traditional diastolic function assessment with 
mitral inflow (MIT) and pulmonary vein Doppler (PVD) may be particularly affected. We 
hypothesized that tissue Doppler measurement of left ventricular early relaxation velocity 
would measure diastolic function and LAP more accurately than traditional diastolic 
assessment with MIT and PVD.
Methods: 68 non-rejecting heart transplant recipients with same-day echo and right heart 
catheterization were included. Traditional LA pressure estimate and diastolic function 
classification based on MIT and PVD were compared to contemporary measurements 
based on MIT and E/E’. Estimated LA pressure was classified as normal, elevated, 
or equivocal. Both estimates were compared to capillary wedge pressure (CWP) for 
accuracy. The contribution of LA dysfunction was assessed by correlating measures of 
diastolic function with LA function.
Results: Time from cardiac transplantation was 6.9 ± 4.6 years. MIT pattern predicted 
elevated LA pressure in 90% of interpretable cases regardless of CWP (sensitivity 92%, 
specificity 10%). E/E’ predicted normal LAP in 94% of cases (sensitivity 10%, specificity 
95%) due to relatively high E’ values (14.5 ± 3.6 cm/s). Neither assessment provided 
good discrimination. Absolute value of the mitral E/A ratio correlated with LA function 
both by Manning LA ejection and LA ejection fraction (r2=0.33, p < 0.001 and r2= 0.29, p 
< 0.001, respectively).
Conclusions: Diastolic function assessment and prediction of left atrial pressure by 
echo in the non-rejecting transplant recipient is inaccurate by all methods. Depressed LA 
contractility, perhaps due to left atrial anastomosis, combined with rapid early diastolic 
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903-250 Geometric Changes After Tricuspid Annuloplasty 
and Determinants of Residual Significant Tricuspid 
Regurgitation: A Real-Time Three-Dimensional 
Echocardiography Study
Jeong-Hoon Kim, Jong-Min Song, Min-Kyung Jang, Yun-Jeong Kim, Won-Jang Kim, 
Jae-Hyoung Park, Jae Won Lee, Duk-Hyun Kang, Jae-Kwan Song, Asan Medical 
Center, Seoul, South Korea
Background: The geometric changes of tricuspid valve (TV) and right ventricle (RV) 
after tricuspid annuloplasty (TAP) and determinants of residual significant tricuspid 
regurgitation (TR) have not been clearly demonstrated.
Methods: In 40 patients who underwent TAP due to significant functional TR, 2D and 
real-time 3D echo were performed at 1 day before TAP and ≤ 7 days after TAP to evaluate 
TR severity and geometry of TV and RV.
Results: After TAP, septal leaflet tenting angle (Sα) was significantly increased (24±9 to 
33±11°, p<0.001), and septal-lateral (3.0±0.5 to 2.5±0.7 cm, p<0.001) and antero-posterior 
(3.6±0.6 to 3.1±0.7 cm, p<0.001) annulus diameters were decreased, whereas anterior 
(Aα, 24±9 to 25±10°, p=0.51) and posterior (Pα, 26±8 to 25±8°, p=0.59) leaflet tenting 
angles were not changed (Figure). The angle between TV annulus and lateral (111±25 to 
127±16°, p<0.005) or posterior (109±25 to 120±20°, p<0.05) RV wall significantly increased 
after TAP. TR distal jet area after TAP was significantly correlated with pre-TAP values of 
Sα (r=0.56, p<0.001) and Aα (r=0.36, p<0.05) and TR distal jet area (r=0.42, p<0.01). By 
multiple linear regression analysis, pre-TAP Sα was the only determinant of post-TAP TR 
severity (p<0.001). Pre-TAP Sα ≥ 26° predicted a residual significant TR (jet area ≥ 5 cm2) 
after TAP with a sensitivity of 60% and a specificity of 80%.
Conclusion: Septal leaflet tenting aggravates after TAP, and a larger septal leaflet tenting 
before TAP predicts residual significant TR after TAP. 
2:30 p.m.
903-251 Three-dimensional Assessment of the Left Ventricular 
Outflow Tract in Aortic Stenosis
Rebecca T. Hahn, Mazher Muneer, Roy Pizzarello, Shunichi Homma, Linda D. Gillam, 
Columbia University, New York, NY
Background: Echocardiographic calculation of aortic valve area (AVA) by the continuity 
equation has become the gold standard for measurement of aortic stenosis (AS) severity 
and assumes a circular left ventricular outflow tract (LVOT). MRI studies have shown 
that the LVOT is not circular in all patients and the inaccuracy of the continuity equation 
in patients with a septal bulge has been well-described. Three-dimensional (3-D) 
echocardiography allows direct measurement of the LVOT in patients with AS.
Methods: 17 patients with severe AS were evaluated by 2-D and 3-D echocardiography. 
Standard 2-D and Doppler measurements were obtained including LVOT diameter 
from parasternal long-axis view, LVOT velocity time integral (VTI), aortic valve VTI, 
peak transaortic gradient, mean transaortic gradient. The presence of a septal bulge 
was characterized as a basal septal to mid septal thickness difference of > 2 mm. 
Measurements from the 3-D dataset included the linear dimension in the anteroposterior 
direction (D1) and in an orthogonal plane (D2). LVOT area was calculated from 3-D data 
by using D1 in a circular formula, or by using D1 and D2 in an elliptical formula (π/4 x D1 x 
D2). The LVOT area was then used to calculated AVA by the continuity equation.
Results: AVA calculations using 2-D LVOT and 3D D1 measurements (circular formula) 
were comparable (0.69 ± 0.24 cm2 and 0.70 ± 0.27 cm2, p = 0.92) however AVA 
calculations using 3D elliptical formula were significantly greater (0.83 ± 0.33 cm2, p = 
0.006). When comparing the ratio of D2 to D1 in patients without a septal bulge (group 
1, n=8) to those with a septal bulge (group 2, n= 9), the difference was significant (1.08 
± 0.04 versus 1.31 ± 0.15, p = 0.001) consistent with an elliptical LVOT in those patients 
with a septal bulge. The difference in 2D versus 3D calculated AVA between group 1 and 
group 2 were significant (0.04 ± 0.13 cm2 and 0.22 ± 0.18 cm2, p = 0.04).

















Conclusion: In a significant number of patients with AS, the LVOT is elliptical. This 
elliptical shape can be predicted by the presence of a septal bulge with the minor axis 
in the anteroposterior dimension. 3-D measurement of the LVOT may allow for more 
accurate measurements of AVA in this subgroup of patients.
2:30 p.m.
903-252 Effect of Age and Left Ventricular Diastolic Function 
on Left Atrial Mechanical Dynamics Derived by Real-
Time Three-Dimensional Echocardiography in Healthy 
Subjects and in Patients With Various Cardiovascular 
Disorders
Danilo Puccio, Francesca Mirabelli, Stefano Caselli, Andrea Marcantonio, Renzo 
Lombardo, Emanuele Di Angelantonio, Natesa G. Pandian, Stefano De Castro, “La 
Sapienza” University, Rome, Italy, Policlinico Paolo Giaccone, University of Palermo, 
Palermo, Italy
Background: Aim of our study was to examine left atrial (LA) mechanical function by 
real-time three dimensional echocardiography, in selected healthy volunteers and in 
consecutive subjects with various cardiovascular disorders, in relation to demographic 
characteristics and left ventricular diastolic function. Methods: All 224 sinus rhythm 
subjects (age 58 ± 15,1 years, 49% male) underwent complete echocardiographic 
evaluation including real-time three dimensional echocardiography. We measured LA 
volumes, corrected for body surface area, at three phases of cardiac cycle: the maximum 
(LAVmax), the minimum (LAVmin), and the conduit phase (LAVp) of the LA volumes. 
Total emptying (TEV = LAVmax - LAVmin), passive emptying (PEV = LAVmax - LAVp) 
and active emptying (AEV = LAVp - LAVmin) volumes and passive emptying (PEP = 
PEV/TEV), active emptying (AEP = AEV/TEV) and residual volume (LAVres% = LAVmin/
LAVmax) percentages were calculated. Furthermore, to assess left atrial kinetic energy, 
the following formula was used: 0,5 x ρ x AEV x (pwA)2, where ρ = 1,06 gcm3 and pwA = 
peak wave A Doppler-velocity of transmitral flow. Results: see figure. Conclusions: In 
healthy subjects, active emptying percentage and left atrial kinetic energy progressively 
increase with age whereas the passive emptying percentage gradually reduces and 
residual volume percentage doesn’t differ. On the contrary, in presence of left ventricular 
diastolic dysfunction there is a progressive increase of residual volume percentage. 
2:30 p.m.
903-253 Accurate Detection of Regional Contraction Using 
Novel 3-Dimensional Speckle Tracking Technique
Yasuhiko Abe, Tetsuya Kawagishi, Hiroyuki Ohuchi, Tomoyuki Takeguchi, Masahide 
Nishiura, Toshiba Medical Systems Corporation, Tochigi, Japan, Toshiba Corporate R&D 
Center, Kanagawa, Japan
Background: Myocardial strain based on 2-dimensional (2D) speckle tracking has been 
used to assess regional myocardial contraction. However this method can track only 2D 
motion. We have, therefore, developed 3-dimensional (3D) ultrasound scanner (Artida™, 
Toshiba Medical Systems, Japan) to assess 3D myocardial motion with 3D speckle 
tracking (3DT) technique using cubic pattern matching for 3D myocardial data set and 
have validated it by a numerical modeling study.
Methods: Spatial constant radial strain distribution was numerically modeled from the 
following conditions to generate the 3D left ventricle gray scale data: end diastolic wall 
thickness (10mm), and systolic wall thickness (max 15mm). Initial endocardial and epicardial 
surfaces were set in 3D data at the end diastolic phase. The both of 3D myocardial surfaces 
were tracked throughout the cardiac cycle with 3DT technique. Finally, regional 3D radial 
strain as the component perpendicular to the endocardium was extracted from 3D strain. 
Also ejection fraction (EF) was obtained by the volume defined endocardial surface.
Results: Compared with the theoretically estimated values, the error of peak strain for 
ASE-16 segment was 0.1±1.8% (-3.3 to 3.3%) and the error of EF was -0.2%. (expected 
peak strain=50% for each ASE-16 segment, expected EF=50%)
Conclusions: The newly developed 3DT technique could accurately detect the regional 
radial strain and EF for numerical 3D left ventricular model. 
2:30 p.m.
903-254 Utility of Peak Ejection Rate by Three-dimensional 
Echocardiography Over Ejection Fraction in Severe 
Aortic Stenosis
Alpesh A. Patel, Kenneth J. Nichols, Eddy Barasch, Rena S. Toole, Michael Passick, 
Jeannette Mc. Laughlin, Aracely Norales, Aasha S. Gopal, St. Francis Hospital, Roslyn, 
NY, Stony Brook University, Stony Brook, NY
Background: Three-dimensional echocardiography (3DE) voxel-based border tracking 
can be used to generate time-volume curves over the entire cardiac cycle. The peak 
LV ejection rate (PER) in EDV/s can be extracted from the systolic segment of the time-
volume curve. In severe aortic stenosis (AS) with normal EF, there is obstruction to 
systolic ejection and impaired inotropic reserve. We sought to determine the value of 
3DE PER to evaluate LV systolic performance in pts with severe AS and normal EF. 
Methods: Fifty normals (mean age 55y,22F) and 32 pts with isolated AS and normal EF 
(mean age 74y,13F) were imaged by 3DE. Time-volume curves were derived by editing 
the endocardial boundaries provided by voxel-based edge detection algorithms (QLab 
(Philips) or 4DLV analysis (TomTec GmBh)). The time-volume curves were Fourier-fit to 
3rd order harmonics to compute PER (RSI, Inc., Boulder, CO). Mean indexed 3DLVEDV, 
ESV, EF and PER were compared. Results: AS patients had higher indexed 3DE 
volumes, higher heart rate, and lower 3DPER (p<0.0001) compared to healthy subjects. 
No differences in 3DEF were identified between the two groups. Conclusions: 1) PER 
can be easily derived from 3DE generated time-volume curves and employed to evaluate 
LV systolic function in AS 2) This newly described parameter is reduced in severe AS due 
to a combination of obstruction to systolic ejection and impaired LV performance in the 
presence of a normal EF. 3) Further studies are warranted to validate utility of 3DE PER 
in clinical practice. 
2:30 p.m.
903-255 Relation between Coronary Angiographic Lesion 
Morphology and Virtual Histology Intravascular 
Ultrasound Plaque Properties
Hideo Amano, Kenji Wagatsuma, Junichi Yamazaki, Division of intervensional Cardiology
,Cardiovascular Center,Toho University Omori Medical Center, Tokyo, Japan
Background: Angiographic lesion morphology influences treatment strategy taken at the 
time of percutaneous coronary intervention(PCI) . However, as an accurate understanding 
of the plaque properties is not possible through angiography, unpredictable complications 
sometimes occur during PCI. Virtual Histology intravascular ultrasound(VH) enables 
classification of plaque properties that match pathological findings to a high degree. 
We examined the association between angiographic lesion morphology and VH plaque 
properties. Subjects: Subjects were 122 patients, 128 lesions, undergoing PCI from 
August 2005 to September 2007 with VH conducted at the time of stent implantation 
(excluding AMI patients). Methods: Using VH for measurements at 1 mm intervals in all 
lesions, plaque composition was classified into fibrous, fibro-fatty, dense calcium and 
necrotic core. Diffuse lesions of 20mm or more in angiography formed the Diffuse group 
(n=32) and under 20mm the Focal group (n=96). In addition, those with calcification in 
the angiogram comprised the Calcium group (n=35) and with no calcification the non-
Calcium group (n=93). Results: There was a greater tendency for dense calcium in the 
Diffuse group with Diffuse group 9.0±7.6% and Focal group 7.0±5.9%. In terms of area, 
this was 0.98±0.76mm2 in the Diffuse group and 0.70±0.66 mm2 in the Focal group, with a 
significantly greater area in the Diffuse group (p<0.05). Dense calcium was significantly 




greater in the Calcium group with Calcium group10.5±7.7% and non-Calcium group 
6.7±5.6% (p<0.01). For area as well, the Calcium group had significantly greater area with 
Calcium group 1.17±0.91 mm2 and non-Calcium group 0.66±0.54 mm2 (p<0.01). Fibrous 
plaque was significantly greater in the non-Calcium group with Calcium group 61.4±10.5% 
and non-Calcium group 67.0±9.3% (p<0.01). Conclusions: Coronary angiographic diffuse 
lesions had a higher content of dense calcium. Lesions with calcium on the angiograms 
had low fibrous content and a high content of dense calcium. An association between 
angiographic lesion morphology and VH-IVUS plaque properties was seen.
2:30 p.m.
903-256 Left Ventricular Shape Analysis by a new Real-Time 
Three Dimensional Echocardiography Based Index of 
Geometrical Sphericity
Stefano Caselli, Danilo Puccio, Andrea Marcantonio, Daria Santini, Francesco Fedele, 
Natesa G. Pandian, Stefano De Castro, La Sapienza University, Rome, Italy, NEMC, 
Tufts University, Boston, MA
Background: Left ventricular (LV) shape should be calculated, based on a more precise 
geometrical model, by the analysis of end-diastolic endocardial surface and volume. 
Previous Sphericity Index (SI) has been derived by dividing LV end-diastolic volume 
(EDV) by the volume of a sphere whose diameter is the longitudinal axis of the LV. Aim of 
our study was to compare a new index of geometrical sphericity (GS) to SI in describing 
a population with various pathophysiologic conditions. Methods: 106 patients underwent 
RT3DE; of these 30 were healthy volunteers, 51 major cardiovascular risk factors, 15 
ischaemic heart disease and 10 systolic heart failure patients. By off-line analysis of 
RT3D datasets we calculated LV volumes and endocardial surface area. SI was obtained 
as described while GS was calculated as the ratio of the surface area of a sphere (with 
volume equal to EDV) and the end-diastolic surface of the left ventricle. Results: Analysis 
was feasible in all subjects and inter and intraobserver variability was negligible for 
both indexes. GS showed a far better correlation than SI with EDV (respectively r=0,98; 
p<0,0001 vs r=0,46; p<0,0001) and ejection fraction (respectively r=0,80; p<0,0001 
vs r=0,42 p<0,0001). Moreover GS was better than SI in describing LV remodelling in 
patients with heart failure (p<0,0001) and ischaemic heart disease (p<0,01). See figure. 
Conclusion: Geometrical sphericity better reflects modifications in LV shape and function 
than SI. 
2:30 p.m.
903-257 Mitral Valve Tenting, but not Mitral Annular Enlargement 
Determine Severity of Functional Mitral Regurgitation. 
A Quantitative Full Volume 3D-Echo Analysis
Sorin V. Pislaru, Jocelyn Inamo, Nozomi Watanabe, Maurice Enriquez-Sarano, Mayo 
Clinic, Rochester, MN
Background: Functional mitral regurgitation (FMR) occurs with a structurally normal 
valve. FMR is thought due to annular enlargement and treated by annuloplasty. The role 
of annular enlargement in determining FMR remains undefined because quantitative 
analysis of mitral annulus remains rudimentary. Our aim was to evaluate the determinants 
of FMR with a quantitative echocardiography and full volume three-dimensional 
echocardiography (3D-echo) analysis.
Methods: Patients were enrolled if they had structurally normal mitral valve, quantified 
FMR if present, and high quality full volume 3D-echo. Subjects were divided into 3 groups: 
group I (normals, N=26), group II (dilated cardiomyopathy, N=34), and group III (atrial 
fibrillation but normal left ventricular size and function, N=25). FMR was quantified by 
effective regurgitant orifice (ERO) and regurgitant volume (RV) measurement. After full 
volume 3D-echo acquisition from apical position, off-line measurement of annular area 
and valvular tenting volume were performed with dedicated software (RealView™).
Results: Compared to normal subjects, patients in Groups II and III had increased annular 
area (7.6±1.5, vs 13.5±3.2 and 13.1±2.8 cm2; p<0.05), larger LV volume (116±19, 242±82 
and 138±28 ml; p<0.05) and lower EF (73±8, 31±8 and 58±15%; p<0.05). No quantifiable 
mitral regurgitation was seen in Group I. Although annular area was not different in patients 
in groups II and III, FMR was clearly more severe in group II than III by ERO (0.17±0.11 vs. 
0.09±0.09 cm2, p<0.05) and RV (28.6±17.3 vs 12.6±14.3 ml, p<0.05). At 3D-echo this was 
characterized by larger valvular tenting volume (4.5±1.7 vs 2.0±1.2cm3, p<0.05). In multiple 
stepwise analysis, tenting volume, but not annular area was the most powerful predictor of 
FMR severity (by ERO, r2=0.63; by RV, r2=0.56; p<0.05 for both).
Conclusion: Our results suggest that annular enlargement in and by itself is 
insufficient to determine the presence and severity of FMR. FMR is more dependent 
on valvular tenting due to LV remodeling than annular enlargement. FMR correction by 
annuloplasty is unlikely to be effective if there is no ventricular remodeling associated 
to correct the tenting.
2:30 p.m.
903-258 Transoesophageal Echocardiographic Findings in 
Patients With Atrial Fibrillation and CHADS 0 or 1: 
Results of the Prospective Single Centre Registry 
ANTIK
Thomas Kleemann, Torsten Becker, Margit Strauss, Steffen Schneider, Ralf Zahn, 
Jochen Senges, Karlheinz Seidl, Herzzentrum Ludwigshafen, Ludwigshafen, Germany
Background: The CHADS score is a clinical classification scheme for predicting stroke in 
nonvalvular atrial fibrillation (AF) and helps to identify patients eligible for anticoagulation. 
CHADS is an acronym for congestive heart failure, hypertension, age>75 years, diabetes, 
and prior stroke. Patients (Pts) with a CHADS score of 0 or 1 point are classified as being 
at low risk for stroke. In these patients oral anticoagulation is not routinely recommended. 
Aim of the study was to evaluate transoesophageal echocardiographic (TEE) findings in 
Pts with AF and a CHADS score of 0 or 1.
Methods: 337 consecutive Pts with AF at low risk for stroke (CHADS 0/1) from the 
prospective single center registry ANTIK who underwent TEE before cardioversion of 
AF were analysed.
Results: 
Clinical characteristics and TEE-findings of Pts with AF and CHADS 0/1:
Pts with AF and CHADS 0-1, N= 337




Organic heart disease 49%
Left atrial diameter (mm) 44
EF < 40% 9%
Left atrial thrombus 2.7%
Moderate/ severe spontaneous echo contrast 
in left atrium 7%
Conclusions:
1. Despite a low risk for stroke according to the CHADS score (CHADS 0/1) left atrial 
thrombus is present in 2.7% of Pts with AF and left atrial moderate or severe spontaneous 
echo in 7%. 2. Thus, TEE should be performed in Pts with AF and CHADS 0 or 1 before 
making decision about a long-term anticoagulation strategy.
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903-259 Echocardiography to Guide Transcatheter Left 
Ventricular Reconstruction (Dor Procedure) in an Ovine 
Model of Chronic Left Apical Aneurysm: Preliminary 
Qualitative and Quantitative Results
Shizhen Liu, Lon Annest, Peng Li, Claudio Argento, Wei Zhao, Geu-ru Hong, Helene Houle, 
Mani Vannan, The Ohio State University, Columbus, OH, BioVentrix, San Ramon, CA
Background: Catheter-based device closure of LV apical aneurysm (AN) is a novel 
approach for LV reconstruction (Annest and Gershony, TCT 2006). We assessed the 
utility and efficacy of intracardiac (ICE) and transthoracic (TTE) echocardiography to 
guide and evaluate the outcome of this procedure.
Methods: Transcatheter Dor procedures were done in 4 anesthetized sheep with chronic 
LV apical AN using a proprietary catheter system (PVR, BioVentrix, San Ramon, CA). 
ICE and TTE were performed with a Sequoia c512 ultrasound platform (Siemens Medical 
Solutions, CA) interfaced to a phased-array ICE imaging catheter (AcuNav) and 4V1 TTE 
transducer pre, during and post procedure. LV volumes, EF and SV were measured pre 
and post procedure.
Results: The LV was reconfigured transmurally across the inter-ventricular septum, 
plicating the anterio-lateral wall to the septum. AN morphology, movement and location 
of guide wires, sheaths and other elements were clearly visualized by ICE (Fig.A-D). The 
extent of AN exclusion was imaged real-time and further intervention i.e. a second device 
closure was performed if necessary. Fig. E showed a residual communication of the AN, 
which was then completely excluded by a second procedure (F). The procedure was 
successfully imaged and EDV decreased by 26.3±9.3% and LVEF increased 14.6±4.1% 
and SV increased by 12.3±13.3%.
Conclusions: The combination of ICE with TTE is safe and useful to guide and 
quantitatively evaluate the outcome of transcatheter LV reconstruction of apical AN. 


















903-260 Is There a Need to Perform a Transesophageal 
Echocardiogram to Evaluate the Left Atrium and 
Appendage for Thrombus?
Gultekin , Karakus, Visali Kodali, Koteswara R. Pothineni, Vatsal Inamdar, 
Thouantosaporn Suwanjutah, Navin C. Nanda, University of Alabama at Birmingham, 
Birmingham, AL
Background: Usually a transesophageal echocardiogram (TEE) is performed to visualize 
the left atrium (LA) and appendage. However, TEE is semi-invasive, uncomfortable to the 
patient and not without risks. More recently, due to improved technology and experience 
it has been possible to visualize the left atrial appendage (LAA) on two dimensional (2D) 
transthoracic echocardiogram (TTE) in an increasing number of patients. With three 
dimensional (3D) TTE, the full extent of the LAA can also be captured and the 3D data set 
cropped in any plane, at any desired angulation, to provide a comprehensive evaluation 
of individual LAA lobes for thrombus and to differentiate it from pectinate muscles that 
normally line the LAA. It is even easier to image LAA by 2DTTE and 3DTTE in patients 
with atrial fibrillation and mitral stenosis because it is larger.
Methods: We compared combined 2DTTE and 3DTTE with TEE in evaluating the LA and 
LAA for thrombus in 86 patients with various cardiovascular disease entities. In all patients 
an attempt was made to visualize, by 2DTTE, LA and LAA in apical and parasternal short 
axis views. 3D images of LA and LAA were captured in full volume and cropped using 
sequential short axis planes.
Results: LA and LAA could be visualized in all patients. Of 86 patients studied, 74 had 
no thrombus in LA and LAA and 5 had thrombus in LAA by both 2DTTE and 3DTTE. 
These findings were confirmed by TEE. 7 patients had a suspected thrombus by TEE 
but 3DTTE cropping clearly showed these to be prominent pectinate muscles which 
were seen in short axis on TEE as rounded echo dense masses and therefore mimicked 
thrombi. On the basis of 2DTTE and 3DTTE findings, these 7 patients underwent 
successful cardioversion without any complications. If 3DTTE had not been done, these 
patients would have been misdiagnosed as having a thrombus in LAA and would have 
unnecessarily received anticoagulant therapy, which would not have resolved the echo 
dense mass in LAA mimicked by pectinate muscle.
Conclusion: Our preliminary study suggests that combined 2DTTE and 3DTTE has 
comparable accuracy to TEE in evaluating LA and LAA for thrombus. In some patients 
TEE, but not 3DTTE, may misdiagnose pectinate musculature as thrombus.
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903-261 Is Transesophageal Echocardiography necessary for 
screening of Patients with Atrial Fibrillation prior to 
Pulmonary Vein Antral Isolation?
Brandon Varr, Ruvin S. Gabriel, Sukaina Jaffer, Ronan J. Curtin, Ryan P. Daly, Oussama 
Wazni, Patrick Vargo, Andrea Natale, Allan L. Klein, Cleveland Clinic, Cleveland, OH
Background: Transesophageal echocardiography (TEE) has been used to risk stratify 
patients with atrial fibrillation (AF) prior to direct current cardioversion (DCC). Recently, 
there has been a rapid growth in pulmonary vein antral isolation (PVAI) to cure AF. We 
aimed to investigate temporal trends of TEE use prior to PVAI and DCC at the Cleveland 
Clinic over the last 8 years and to assess its impact on patient management.
Methods: The Cleveland Clinic Echocardiography and Electrophysiology databases were 
searched to identify patients undergoing TEE, DCC, or PVAI between 1999 and 2006. 
From 14,942 TEE procedures, we identified 3,801 patients having TEE within one week 
prior to DCC or PVAI, including procedures cancelled due to left atrial or appendage 
thrombus.
Results: The number of TEE’s performed before DCC increased gradually from 269 to 
370, however the number of TEE’s prior to PVAI increased dramatically from 6 to 203 
between 1999 and 2006 (Figure 1). The percent of DCC’s cancelled due to thrombus 
ranged from 3.4 - 9.1% while the percent of PVAI’s cancelled due to thrombus did not 
exceed 2% (Figure 2). Patients undergoing TEE before PVAI decreased from 87% in 2000 
to 38% in 2006 due to warfarin use prior to PVAI, and the availability of CT scanning.
Conclusions: Between 1999 and 2006, TEE use for patients with AF increased largely 
due to growth in the number of PVAI rather than DCC performed. The presence of 
thrombus is low (< 2%) prior to PVAI, suggesting a more selective approach to target high 
risk patients is required. 
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903-262 Prevalence and Impact of Permanent Right Ventricular 
Apical Pacing-Induced Left Ventricular Systolic 
Dyssynchrony: A Real-Time 3D Echocardiographic 
Study
Fang Fang, Joseph YS Chan, Qing Zhang, Jeffrey WH Fung, Chun-yan Ma, Gabriel WK 
Yip, Anna KY Chan, Alex PW Lee, Yat-yin Lam, Cheuk-man Yu, The Chinese University 
of Hong Kong, Hong Kong, Hong Kong
Background: Although right ventricular apical (RVA) pacing has been suggested to 
induce systolic dyssynchrony, there is no prospective study to examine the prevalence 
and potential impact. This prospective study addressed the questions by using real-time 
3D echocardiography (RT3DE).
Methods: 32 patients (70±11yrs, 15 male) with high grade of AV block and pacemaker 
implantation were enrolled prospectively with normal baseline EF (>50%). LV volumes and 
EF were assessed offline by RT3DE (iE33, Philips, Andover, USA). Systolic dyssynchrony 
parameters (standard deviation and maximal difference of time to minimal systolic volume 
of 16 LV segments with [Tmsv16-SD and Tmsv16-D] and without [Tmsv16-SD% and 
Tmsv16-D%] heart rate adjustment) were measured at baseline and at 1 year. Patients 
were also compared according to the induction of LV systolic dyssynchrony (cutoff of 
Tmsv16-SD >16ms derived from 104 normal controls).
Results: Systolic dyssynchrony was induced in 17 patients (prevalence of 53%) with 
increase in all the systolic dyssynchrony indices in 1 year (all p<0.001). EF reduction 
and LV end-systolic volume increase only appeared in those developing systolic 
dyssynchrony after RVA pacing, but remain unchanged in those without developed 
systolic dyssynchrony (Table).
Conclusion: This prospective study observed that systolic dyssynchrony occurred in 
about half of patients after received RVA pacing for 1 year. This was associated with LV 




Systolic dyssynchrony not 
induced (N=15)
Baseline 1 year P value Baseline 1 year P value
Tmsv16-SD (ms) 12.9±8.4 25.3±10.8 <0.001 8.1±3.6 9.0±3.1 NS
Tmsv16-SD% (ms) 1.9±2.3 3.3±2.3 <0.001 0.8±0.4 1.0±0.4 NS
Tmsv16-D (ms) 20.9±16.2 40.4±44.6 <0.001 31.3±16.4 32.1±10.7 NS
Tmsv16-D% (ms) 2.3±1.8 4.9±4.25 <0.001 3.2±1.6 3.6±1.2 NS
LV end-diastolic 
volume (ml) 75.3±22.7 78.9±29.3 NS 68.4±21.3 67.4±17.1 NS
LV end-systolic 
volume (ml) 32.9±14.2 39.5±12.9 0.005 27.3±10.2 28.2±9.3 NS
LVEF (%) 56.9±9.6 51.2±9.6 0.002 60.2±6.9 58.5±7.8 NS
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903-263 Prevalence of Left Ventricular Systolic Dyssynchrony 
in Heart Failure Patients with Narrow QRS Complexes 
Assessed by Real-time Three-dimensional 
Echocardiography
Chun-yan Ma, Qing Zhang, Joseph YS Chan, Jeffrey WH Fung, Gabriel WK Yip, Fang 
Fang, Chun-mei Li, Jun-min Xie, Yu-jia Liang, Cheuk-man Yu, The Chinese University of 
Hong Kong, Hong Kong, Hong Kong
Background: Real-time 3-dimensional echocardiography (RT3DE) has been suggested 
useful to assess left ventricular (LV) systolic dyssynchrony in heart failure (HF) patients. 
However, little is known about the prevalence of LV dyssynchrony in HF patients with 
narrow QRS duration, which was explored in the present study.
Methods: Fifty-six HF patients (LVEF 32±10%) with narrow QRS duration (93±12 ms) 
and 85 normal controls were studied by RT3DE (iE33, Philips). The indices of LV systolic 
dyssynchrony were calculated by the standard deviation of time to minimal regional 
systolic volume in 16 (Tmsv-16-SD) and 12 LV segments (Tmsv-12-SD) (Arena-4D LV, 
TomTec).
Results: Both Tmsv-16-SD (57.2±26.7 vs 23.8±10.0ms, p <0.001) and Tmsv-12-SD 
(56.4±27.4 vs 24.0±10.6ms, p <0.001) were markedly prolonged in HF patients than in 
controls. The prevalence of LV systolic dyssynchrony in HF patients with narrow QRS 
duration using Tmsv-16-SD and Tmsv-12-SD were similar, 62.5% and 51.8% respectively 
(χ2=1.31, p=NS). Furthermore, the prevalence of LV dyssynchrony using Tmsv-16-SD 
was higher in patients with lower EF (≤35%) than higher EF (35-50%) (73.5% vs 45.5%, 
χ2=4.49, p=0.03). However, no significant difference was found between patients with 
ischemic and non-ischemic etiologies (63.6% vs 60.9%, χ2=0.04, p=NS).
Conclusions: LV systolic dyssynchrony can be readily assessed by RT3DE, which 
analyzes all the 16 segments simultaneously in the same LV reconstruction. It is commonly 
seen in HF patients with narrow QRS duration, especially those with very low EF.





903-264 Intraoperative Epicardial Real-time 3D Echo for Surgical 
Planning in Pediatric Patients: Experience with 216 
patients
Nikolay V. Vasilyev, Hugo Loyola, Wayne Tworetzky, Frank A. Pigula, Emile A. Bacha, 
Francis Fynn-Thompson, John E. Mayer, Jr., Ivan S. Salgo, Pedro J. del Nido, Gerald R. 
Marx, Children’s Hospital Boston, Harvard Medical School, Boston, MA
Background: Real-time 3D echo (RT3DE) has been used primarily for diagnostic 
imaging with limited intraoperative application for procedure planning and evaluation. 
Thus the advantages of the epicardial RT3DE as real-time physiologic imaging tool for 
intraoperative surgical planning and assessment of repair in pediatric patients have been 
evaluated. We have developed specialized techniques for epicardial imaging to facilitate 
surgical procedures and report our experience.
Methods: A Philips Sonos 7500 system with X4 transducer and IE33 system with X7-2 
transducer were used for imaging in patients with congenital heart defects. Images were 
acquired by a surgeon and analyzed on-site by an experienced echocardiographer.
Results: From October 2002 to August 2007 216 patients underwent 232 studies. The 
median age was 2.7 years (3 days - 52 years), the median weight was 11.8 kg (2.0 - 
113.2 kg). The types of surgical procedures where epicardial RT3DE was used is shown 
in the diagram. Acquisition techniques, including optimal probe position and acoustic 
settings were specified for each type of the lesion. Custom “surgical view” cut-planes 
were established. These techniques facilitated the surgeon and cardiologist’s rapid and 
effective identification of key anatomic features necessary for intraoperative decision 
making.
Conclusions: Epicardial RT3DE is an optimal imaging modality for intraoperative 
physiologic assessment of the complex surgical anatomy in patients with congenital heart 
defects.
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903-265 Usefulness of Dobutamine Stress Echocardiography to 
Predict Acute Response to Cardiac Resynchronisation 
Therapy
Mario Senechal, Patrick Garceau, Jean Champagne, François Philippon, Gilles O’Hara, 
Louis Blier, Frank Molin, Philippe Pibarot, Jean G. Dumesnil, Julien Magne, Michelle 
Dubois, Quebec Heart Institute, Laval Hospital, Quebec, PQ, Canada
Background: The presence of viable myocardium may predict response to cardiac 
resynchronisation therapy (CRT). The aim of this study was to evaluate the acute 
response to CRT in relation to the extent of viability and the presence of viability in the 
region of the left ventricular (LV) pacing lead.
Methods: Thirty consecutive patients with advanced heart failure, LV ejection <35%, 
QRS duration >120 ms and intraventricular asynchronism ≥ 50 ms were included. 
Dobutamine echocardiography was performed the week before CRT implantation. Viability 
was defined as an increased wall thickening during infusion (5, 10, 15, 20 ug/kg/min). 
Echocardiographic study was performed within 48 hours after CRT implantation. Viability 
in the region of LV pacing lead was defined as an increased of viability in 2 contiguous 
segments. Acute responders were defined as a ≥ 10% increase in stroke volume.
Results: Fifteen patients (50%) were acute responders. LV stroke volume increased 
by 9±5 ml (24±14%) in responders and by 1±1 (3±3%), in non responders (p<0.001). 
Inter and intraventricular asynchrony were not different between responders and 
non responders (56±18 ms, 41±33 ms, p=0.097; 83±24 ms, 95±30 ms and p=0.252) 
respectively. The number of viable segments was 5±0.08 in responders and 3.5±2.6 in 
non responders. (p= 0.04) Using a cut off value of more than 3 viable segments or the 
presence of viability in the region of the LV pacing lead (ROC analysis), echocardiography 
dobutamine had a sensitivity of 68% and 79% respectively and a specificity of 100% for 
each criteria for the prediction of acute response after CRT.
Conclusions: The extent and the presence of viability in the region of the LV pacing lead 
evaluated by echocardiography dobutamine predict acute response after CRT. Moreover, 
viability in the region of LV pacing lead is a better predictor of acute response compared 
to the extent of viability.
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903-266 Tissue Velocity Based Strain Measurements are 
Superior to Two-Dimensional Speckle-tracking for 
Assessment of Myocardial Viability by Dobutamine 
Echocardiography
Manish Bansal, Lizelle Hanekom, Leanne Jeffriess, Mark Jones, Julie Mundy, Thomas 
H. Marwick, University of Queensland, Brisbane, Australia
Background: The present study was conducted to determine relative incremental 
value of tissue velocity (TVI) & 2-dimensional speckle tracking echocardiography 
(STE) based strain measurements over wall motion scoring (WMS) during dobutamine 
echocardiography (DbE) for prediction of functional recovery following revascularization.
Methods: DbE was performed in 44 stable pts (mean age 64±10 yrs; mean ejection 
fraction 36±8%) with previous myocardial infarction. Viability was predicted by WMS if 
function augmented during low-dose DbE. Longitudinal end-systolic strain (LESS) & 
strain rate (LSR) at rest & at low-dose Db were measured offline using STE & TVI, and 
transverse deformation (TESS & TSR) were measured with STE. Segmental functional 
recovery was defined by side-by-side comparison of WMS before & 9 months after 
revascularization.
Results: Of the 288 sgts with abnormal resting function, 125 showed functional recovery. 
STE LESS & LSR at rest & low-dose and TVI LESS & LSR only at low-dose were 
significant predictors of the functional recovery (Table). Among individual sgts, LESSSTE 
& LSRSTE predicted viability only in the left-anterior descending artery (LAD) territory 
whereas LESSTVI & LSRTVI predicted viability in most sgts.
Conclusions: Low-dose ESSTVI & SRTVI have the highest predictive accuracy for regional 
recovery following revascularization. STE measurements appear superior to TVI at rest, 
but predict viability only in LAD sgts. A means of combining these parameters would be 
desirable. 
Parameter ROC area-under-the curves (95% CI)
WMS 0.73 (0.67-0.79), p= <0.001
Strain Measurements TVI STE
Rest LESS 0.59 (0.50-0.68), p=0.30 0.64 (0.55-0.72), p=0.002
Rest LSR 0.60 (0.43-0.70), p=0.80 0.59 (0.48-0.68), p=0.045
Rest TESS - 0.50 (0.46-0.61), p= 0.09
Rest TSR - 0.54 (0.46-0.63), p= 0.12
Low-dose Db LESS 0.84 (0.77-0.90), p=<0.001 0.64 (0.54-0.72) , p=0.01
Low-dose Db LSR 0.84 (0.79-0.90), p=<0.001 0.56 (0.44-0.66), p= 0.30
Low-dose Db TESS - 0.60 (0.43-0.69), p = 0.9
Low-dose Db TSR - 0.56 (0.48-0.66), p= 0.07
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903-267 Relaxation Effects of Lavender Aromatherapy Improve 
Coronary Flow Velocity Reserve in Healthy Men 
Evaluated by Transthoracic Doppler Echocardiography
Yumi Shiina, Nobusada Funabashi, Kwangho Lee, Miyuki Kawakubo, Maiko Takahashi, 
Rei Yajima, Masae Uehara, Masao Daimon, Issei Komuro, Chiba University, Chiba, 
Japan
Background: It has been reported that mental stress is an independent risk factor for 
cardiovascular events and impairs coronary circulation. Lavender aromatherapy, one 
of the most popular complementary treatments, is recognized as a beneficial mental 
relaxation therapy. However, no study has examined the effect of this therapy on coronary 
circulation. We aimed to assess the effect of lavender aromatherapy on coronary 
circulation by measuring coronary flow velocity reserve (CFVR) with noninvasive 
transthoracic Doppler echocardiography (TTDE).
Methods: We enrolled 30 young healthy men (mean age 34+/-4.7 years, range 24-
40 years). Coronary flow velocities in the left anterior descending coronary artery were 
recorded by TTDE (Acuson Sequoia 512 instrument, Siemens Medical Solutions USA, Inc., 
Mountainview, California) using a frequency of 5-7 MHz (doppler frequency, 3.5 MHz) with 
color flow mapping guidance at rest and during hyperemia induced with an intravenous 
infusion of adenosine triphosphate (ATP). CFVR was calculated as the ratio of hyperemic 
to basal mean diastolic flow velocity. CFVR was assessed at baseline and immediately 
after lavender aromatherapy (four drops of essential oil diluted with 20 ml of hot water and 
inhaled for 30 min). Simultaneously, serum cortisol was measured as a marker of stress 
hormones. To exclude the relaxation effects of rest, the same measurements were repeated 
in the same volunteers without aromatherapy as a control study.
Results: CFVR measurements were obtained in all volunteers (100%). Blood pressure 
and heart rate responses to ATP infusion were not affected by lavender aromatherapy. 
Serum cortisol significantly decreased after lavender aromatherapy (8.4+/-3.6 to 6.3+/-
3.3, p<0.05), but remained unchanged in controls (9.1+/-3.5 to 8.1+/-3.9, p=ns). In 
addition, CFVR significantly increased after lavender aromatherapy (3.8+/-0.87 to 4.7+/-
0.90, p<0.001), but not in controls (3.9+/-0.8 to 3.9+/-0.8, p=ns).
Conclusions: Lavender aromatherapy reduced serum cortisol and improved CFVR in 
healthy men. These findings suggest that lavender aromatherapy has relaxation effects 
and may have beneficial acute effects on coronary circulation.


















903-268 Inhibition of Interleukin-1 activity by anakinra improves 
endothelial function and coronary flow reserve through 
inhibition of nitro-oxidative stress and endothelin 
release
Ignatios Ikonomidis, John Lekakis, Maria Nikolaou, Ioannis Paraskevaidis, Ioanna 
Andreadou, Grigoris Skarantavos, Theophania Kaplanoglou, Pelagia Katsibri, Panagiotis 
Soucacos, Dimitrios T. Kremastinos, University of Athens, Attikon Hospital, Athens, Greece
Background: Interleukin-1 mediates atherogenesis and coronary vasoreactivity. 
Anakinra, a human recombinant inerleukin-1a receptor antagonist, is used for the 
treatment of rheumatoid arthritis. We investigated the effects of anakinra on coronary flow, 
endothelial and arterial function as well as on oxidative stress and endothelin.
Methods: 23 patients with rheumatoid arthritis were randomized to receive a single 
injection of anakinra (150mg s.c.) or placebo and after 48 hours the alternative treatment 
in a double-blind trial. Twenty-three healthy subjects and 19 patients with rheumatoid 
arthritis treated with prednisolone served as controls. At baseline and 3 hours after 
the single injection we assessed a) the coronary flow reserve (CFR) of the LAD, aortic 
distensibility (AD) using echocardiography b) flow mediated endothelial-dependent 
dilation of the brachial artery (FMD) c) carotid to femoral artery pulse wave velocity (PWV) 
and d) C-reactive protein, interleukin 6 (IL-6), malondialdehyde (MDA), nitrotyrosine (NT) 
and endothelin-1 (ET-1) blood levels. Patients were reassessed after 30 days of anakinra 
treatment and were compared to patients treated with prednisolone. Patients had no 
ischaemia at treadmill exercise test.
Results: Patients had impaired FMD, CFR, AD, IL6 ,CRP, MDA, NT and ET-1 compared 
to healthy controls (p<0.05). Compared to baseline, there was an improvement in FMD 
(4.8±2.7%, vs. 9.7±.4% vs. 10.5±4.1%, p<0.01), CFR (2.4±0.6 vs. 2.85±0.7 vs. 3.08±0.5, 
p<0.01), AD (1.56±1.5 vs. 3.4±1.8 vs. 4.6±3.2 cm2.dyn-1.10-6, p<0.01), MDA (2.8±2 vs. 
2±0.9 vs.1.5±0.7 μM, p<0.05), NT (median 787 vs. 488 vs. 388 nM p<0.05), IL-6 ( 10.1 
vs. 7.5 vs 4.4 pg/ml, p<0.01) and ET-1 (2.8 vs. 1.8 vs. 1.7 pg/ml, p<0.01) after 3 hours 
and 30 days of anakinra treatment.No changes were observed after placebo.Changes 
in the above markers were greater after 30 days of anakinra treatment compared to 
prednisolone treatment (p<0.05).CRP was reduced after 30 days of anakinra treatment 
(p=0.02) while PWV remained unchanged.
Conclusions: IL-1 inhibition improves endothelial function and consequently, coronary 
and aortic wall function through reduction of nitro-oxidative stress and endothelin 
release
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903-269 Risk Stratification and Prognosis of Obese 
Patients Unable to Exercise Referred for Stress 
Testing: Incremental Value of Dobutamine Stress 
Echocardiography
Sripal Bangalore, Emad Aziz, Natalie Slowik, Shruthi Pranesh, Gangadhara Kabli, Sunil 
Kumar, Olga Kristof-Kuteyeva, Sandeep Joshi, Siu-Sun Yao, Farooq A. Chaudhry, St 
Luke’s Roosevelt Hospital, New York, NY
Background: Obese patients are known to be at higher risk for cardiovascular disease. 
Frequently, obese patients who are unable to exercise are referred for dobutamine stress 
echocardiography. Data on risk stratification of this high risk cohort using dobutamine 
stress echocardiography is limited.
Methods: We evaluated 474 obese patients (BMI >30) (60 ± 12 years, 38% male) 
undergoing dobutamine stress echocardiography. Abnormal stress echo studies were 
defined as those with stress-induced ischemia or biphasic response. Followup (mean 2.7 
± 1.1 years) for hard events (myocardial infarction n=5 and cardiac death n=16) and for 
all-cause mortality (n=36) were obtained.
Results: Stress echo effectively risk stratified obese patients (mean BMI 35.6 ± 6.1) into 
normal vs. abnormal subgroups (Event rate 0.7%/year vs. 3.5%/year; p <0.0001; RR = 
5.3, 95% CI = 2.0-14.0). An abnormal stress echo confirms a 5.0 times higher hard event 
rate than the normal stress echo group. Cox proportional model revealed that stress echo 
added incremental prognostic value over clinical and stress electrocardiography both for 
the prediction of hard events and all-cause mortality (Figure).
Conclusions: Obese patients unable to exercise are effectively risk stratified by 
dobutamine stress echocardiography and provides incremental prognostic value over 
clinical and stress electrocardiographic variables. A normal stress echocardiography 
portends a benign prognosis (<1% event rate/year) even in this high risk cohort.
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903-270 Prognostic Markers of Perioperative Cardiac Outcomes 
Among Patients Undergoing Liver Transplant Surgery
Anas Safadi, Waddah Maskoun, Kathleen Lane, Koushik Nag, Inder Singh, Stephen 
G. Sawada, Jo Mahenthiran, Indiana University: Krannert Institute of Cardiology, 
Indianapolis, IN
Background: Cardiac risk assessment for perioperative outcomes of liver transplant 
patients (pts) is limited. We examined the perioperative outcomes of an older intermediate 
risk group of pts undergoing liver transplant surgery (LTS).
Methods: Pts who had LTS between 2001-2005 were studied. The three outcomes were 
myocardial infarction (MI), death or either outcomes within the first 30 days after the LTS 
(perioperative). Salient variables of clinical demographics, cardiac medications, stress 
echo variables, EKG findings, and postoperative complications were included in stepwise 
multivariate logistic regression models for outcomes to identify final models with entry 
p=0.15 and exit p=0.05.
Results: Of 403 pts (mean age 52± 9 years, 67% male), 106 (26%) were diabetic, 84 (21%) 
hypertensive and 173 (43%) had history of smoking. The total events (n=48, 11.9%), 
MI (n= 25, 6.6%) and death (n=38, 9.4%) were recorded during the LTS perioperative 
period. History of CAD, smoking, abnormal stress test results (defined as stress induced 
wall motion abnormality), and perioperative beta blocker use were important univariate 
predictors of combined outcomes. From the final multivariate model, history of CAD 
predicted greater risk (p=0.02, OR: 3.4, 95% CI: 1.2 - 9.6) and perioperative beta blocker 
use was protective (p =0.003, OR: 0.2, 95% CI: 0.1 - 0.6) for combined cardiac outcomes. 
Univariate predictors of death alone were history of CAD, smoking, NSAID use, abnormal 
stress test results, left ventricular hypertrophy and perioperative beta blocker use. From 
the multivariate model, an abnormal stress test predicted greater risk (p=0.03, OR: 3.5, 
95% CI: 1.1 - 10.6) while the use of perioperative beta blockers was protective (p=0.01, 
OR: 0.1, 95% CI: 0.0 - 0.6) for death following LTS.
Conclusion: In our retrospective study of cardiac risk assessment for predicting LTS 
cardiac outcomes, the 30 day perioperative combined MI and death events were 
significantly increased in pts with history of CAD. An abnormal stress test was a risk 
for death alone. Perioperative beta blocker use seems to provide a significant protective 
effect from adverse cardiac outcomes and death among pts undergoing LTS.
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903-271 Incremental prognostic value of interleukin 6 measured 
at peak phase of dobutamine stress echo in patients 
with coronary artery disease.A six-year follow-up study
Ignatios Ikonomidis, George Athanassopoulos, Kimon Stamatelopoulos, John Lekakis, 
Ioanna Revela, Margarita Marinou, Kiriaki Venetsanou, Dimitrios T. Kremastinos, 
Dionisios Cokkinos, Petros Nihoyannopoulos, Imperial College,Hammersmith Hospital, 
London, United Kingdom, Onassis Cardiac Surgery Center, Athens, Greece
Introduction: Interleukin 6 (IL-6) mediates the ischemia-reperfusion myocardial injury 
and is elevated in myocardial ischemia induced by dobutamine stress echo (DSE). 
Increased IL-6 levels have been related to increased cardiovascular events.We assessed 
the incremental value of IL-6 levels measured during DSE over other traditional prognostic 
factors in patients with chronic coronary artery disease (CAD).
Methods: We studied 106 consecutive patients with angiographically documented 
chronic CAD. (15 women, age 62 ± 8.9 years, ejection fraction (EF) 45.8 ± 12.9%, 
30 with previous myocardial infarction). IL-6 was measured at rest , peak and during 
recovery , 30 min post DSE. A wall motion score (WMS) from a 16 segments model was 
used for analysis. During follow up (f-up) of 63.7 ±20 (range 12-75) months, 53 pts had 
cardiac events (12 deaths, 17 angina or revascularization, 17 acute coronary events, 7 
admissions for decompensation of heart failure to NYHA class III-IV).
Results: A positive DSE was found in 57/106 patients. Patients with cardiac events or a 
composite of an acute coronary syndrome and death (ACSD), had a higher peak IL-6 
compared with patients having uneventful f-up (3.4 ± 2.5 vs. 2.4 ± 1.1, p<0.009 and 3.6 ± 
2.7 vs. 2.6 ± 1.4, p<0.016 respectively). Patients with cardiac events or ACSD had higher 
peak WMS compared with patients with no events (24.5 ±6.5 vs. 20.5 ±5.8, p=0.002 for 
cardiac events and 24.9 ± 6.9 vs. 21.3 ± 5.8, p=0.008 for ACSD). By Cox regression analysis 
peak IL-6 was a significant predictor of cardiac events (hazard ratio: 1.18 95%CI (1.06-
3.07), , p=0.03) and ACSD (hazard ratio : 1.19 95%CI (1.08-3.08), p=0.02). In stepwise Cox 
regression analysis for prediction of ACSD including EF, peak WMS and the presence of 
multivessel disease, peak IL-6 had incremental additive contribution (chi-square change= 
+4.04, p= 0.03 and reciever operating curve area change from 69% to 78%).
Conclusions: IL-6 measured at the peak phase of DSE incrementally contributes to risk 
stratification of patients with chronic coronary artery disease.
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903-272 Risk Stratification and Prognosis of Hispanic Patients 
with Known or Suspected Coronary Artery Disease 
Referred for Stress Echocardiography
Sripal Bangalore, Jorge Silva, Olga Kristof-Kuteyeva, Ganesh Kamath, Emad Aziz, 
Sandeep Joshi, Shruthi Pranesh, Rajeev Joshi, Chris Cianci, Danny Pudpud, Siu-Sun 
Yao, Farooq A. Chaudhry, St Luke’s Roosevelt Hospital, New York, NY
Background: Although Hispanics have a worse cardiovascular risk factor profile than 
non-Hispanics, cardiovascular disease is less prevalent. Consequently, data on risk 
stratification of Hispanic patients referred for stress echocardiography is not known.
Methods: We evaluated 744 consecutive Hispanic patients (60 ± 12 years, 38% male) 
undergoing stress echocardiography (54% dobutamine stress). Abnormal stress echo 
studies were defined as those with infarction (fixed wall motion abnormality) or stress-




induced ischemia. Followup (mean 2.6 ± 1.0 years) for hard events (myocardial infarction 
or cardiac death n = 42).
Results: Stress echo effectively risk stratified Hispanic patients into normal vs. abnormal 
subgroups (Event rate 1.5%/year vs. 3.4%/year; p = 0.005; RR = 2.4, 95% CI = 1.3-4.5) 
(Figure). An abnormal stress echo confirms a 2.4 times higher hard event rate than normal 
stress echo group. A low ejection fraction (<=45%) further risk stratified the abnormal 
stress echocardiography group (low vs. normal- 5.5%/year vs. 2.1%/year; p = 0.017).
Conclusions: Stress echocardiography effectively risk stratifies and prognosticates 
Hispanic patients with known or suspected coronary artery disease.
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903-273 Impact of Rheumatoid Arthritis on Results of Exercise 
Echocardiography
Mohammed K. Saghir, Christine Attenhofer-Jost, Kenneth J. Warrington, Patricia A. 
Pellikka, Mayo Clinic, Rochester, MN
Background: Rheumatoid arthritis (RA) is a chronic inflammatory condition associated 
with increased cardiovascular risk. We investigated if an increased incidence of abnormal 
exercise echocardiograms (EE) exists in subjects with RA compared with controls and if 
EE could accurately predict coronary artery disease (CAD) in RA.
Methods:Using an ICD-9 code search, we identified patients with RA who presented from 
1990-2007 and had an EE. Chart review was used to confirm the diagnosis of RA. There 
were 159 subjects in the RA group; each was matched with approximately 3 controls 
(n=434) that underwent EE. Wall motion score index (WMSI) at rest and peak exercise, 
ejection fraction, and end systolic volume (ESV) response to exercise were compared 
between the groups. In the RA group, coronary angiograms obtained within 6 months of 
EE were reviewed for coronary stenosis ≥ 50% diameter.
Results:RA and control groups were similar for age, gender, hypertension, dyslipidemia, 
diabetes mellitus, current smoking, past myocardial infarction, and past coronary 
revascularization. Compared to controls, patients with RA were more likely to have EE 
positive for ischemia (odds ratio 2.05, 95% CI 1.35 to 3.13, p = 0.012). Rest and peak 
WMSI were higher in the RA group (1.14 ± 0.33 and 1.22 ± 0.39, respectively, vs. 1.06 
± 0.18 and 1.10 ± 0.24 for controls: p < 0.005). Ejection fraction in the RA group was 
lower (58 ± 8% vs. 60 ± 6%: p < 0.005). RA subjects more often had increased ESV 
with exercise (p < 0.001). The combination of RA with female sex, hypertension, or 
dyslipidemia was associated with a increased odds ratio for ischemia on EE (3.28, 95% 
CI 1.83 to 5.87; 3.42, 95% CI 1.85 to 6.33; 2.33, 95% CI 1.22 to 4.45, respectively). 
For the 26 RA subjects who underwent a coronary angiogram within 6 months of EE, 
sensitivity and specificity of exercise WMSI > 1 for angiographic stenosis were 85% and 
88%, respectively.
Conclusions:Myocardial ischemia was seen twice as often in subjects with RA compared 
to matched controls. EE is a sensitive and specific method for detecting CAD in individuals 
with RA. RA in combination with female sex, hypertension, or dyslipidemia appears to 
significantly increase the risk for the development of myocardial ischemia.
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903-274 An Echocardiographic Predictive Model for Assessment 
of Cardiovascular Outcome in Patients Undergoing 
Renal Transplantation
Qiangjun Cai, Ricardo Serrano, Jamshid Shirani, Geisinger Medical Center, Danville, PA
Background: Major adverse cardiac events (MACE) frequently determine the outcome 
of renal transplantation. Stress testing is thus advocated prior to transplantation. Limited 
data are available on prognostic value of these tests.
Methods: We examined the value of preoperative rest and dobutamine stress 
echocardiography in predicting MACE in 185 renal transplant recipients (age 56±11 yr, 
27% smoker, 86% hypertension, 54% diabetes, 57% hyperlipidemia).
Results: Regional left ventricular wall motion abnormality (WMA) at rest, with stress, 
or both were present in 54, 35, and 18 patients, respectively. The sensitivity, specificity, 
positive and negative predictive values of stress WMA for predicting angiography 
confirmed coronary artery disease (≥70% luminal diameter reduction) were 88%, 62%, 
65%, and 87%, respectively. Cox regression identified both rest (R)+stress (S) WMA [HR 
(hazard ratio) 5.6, P=0.012], left atrial enlargement (LAE, HR 4.2, P=0.002), and aortic 
valve sclerosis (AVS, HR 3.9, P=0.013) as independent predictors of 4-yr MACE (cardiac 
death, non-fatal myocardial infarction, and coronary revascularization). Patients with all 
three predictors had a 4-yr MACE of 60% compared to 5% in those with none (P=0.007) 
[Figure]. Compared to those without WMA, patients with both R+S WMA had a higher rate 
of MACE at 4-yr (7% vs 33%, P=0.007).
Conclusions: In renal transplantation candidates, rest and dobutamine stress 
echocardiography can effectively identify those at low and high risk of MACE. 
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903-275 Increased Ambulatory Arterial Stiffness Index Is 
Associated With Increase in Left Ventricular Filling 
Pressure During Exercise in Hypertensive Patients
Chi Young Shim, Jong-Won Ha, Sungha Park, Woo-In Yang, Eui-Young Choi, Donghoon Choi, 
Namsik Chung, Cardiology Division, Yonsei Cardiovascular Center, Seoul, South Korea
Background: Arterial stiffening is a common characteristic of essential hypertension. 
Ambulatory arterial stiffness index (AASI) has been shown to correlate strongly with 
classic measures of arterial stiffness, such as pulse wave velocities, and to provide 
prognostic information on cardiovascular mortality. Theoretically, increase in arterial 
stiffness should be associated with detrimental effect on ventriculovascular interaction and 
may result in increase of left ventricular filling pressure during exercise. Methods: In 124 
(60 males, age: 54 ± 10) treated hypertensive patients, 24 hr ambulatory blood pressure 
(BP) measurement and supine bicycle exercise testing were performed. Results: The 
mean 24 hr ambulatory systolic BP, diastolic BP and AASI were 131.4 ± 14.5 mmHg, 83.9 
± 10.4 mmHg, and 0.44 ± 0.16. The AASI was not correlated with baseline parameters 
including left ventricular mass index and E/E’ at rest. However, it was well correlated with 
the change of E/E’ from rest to 50W exercise(r = 0.214, p = 0.039) and exercise duration(r 
= -0.189, p = 0.035). Multiple linear regression analysis, controlled for variables such as 
age, left ventricular mass index, left atrial volume index, heart rate, systolic BP at 50W, 
and exercise duration, revealed that AASI was independently associated with the change 
of E/E’ from rest to 50W exercise (β = 0.282, p = 0.010).Conclusion: Arterial stiffening is 
associated with increase in left ventricular filling pressure during exercise in hypertensive 
patients. 
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903-276 The Relationship of Brain Natriuretic Peptide Changes 
at Dobutamine Stress Echocardiography and Left 
Ventricular Inotropic Reserve in Non-Ischemic Dilated 
Cardiomyopathy
Frangiskos I. Parthenakis, Alexander P. Patrianakos, Eva Nyktari, Michalis 
Melessanakis, Costas Haritakis, Panos E. Vardas, Heraklion University Hospital, 
Heraklion, Crete, Greece
Background: BNP and LV inotropoic reserve are major prognostic indexes in HF.
Methods: We assessed the relationship between the N-terminal-pro Brain Natriuretic 
Peptide (NT-proBNP) changes in response to dobutamine stress echocardiography 
(DSE) with the Left Ventricular (LV) inotropic reserve in dilated cardiomyopathy (DC). We 
studied 35 patients with DC, LVEF 32 ± 8%, NYHA class II-III and 15 controls. Plasma 
NT-proBNP levels were measured before and 60 min after three 5-min stages at 5 to 15 
μg/ Kg / min dobutamine echocardiography.
Results : In DC patients, the plasma NT-proBNP dropped to 8,9 ± 13,7% and the wall 
motion score index (WMSI) improved by 27,7 ± 13,6% in response to dobutamine, while 
in controls NT-pro BNP showed a slightly increase (4.6±12.1%,).

















Based on the NT-proBNP changes, patients were categorized into two groups - in group 
A the NT - pro BNP fell (-16.8±8.4% ) whereas in group B it rose (6.2±7.9 %). Group 
A showed a greater improvement in WMSI compared to group B (31.4± 10.3 % vs 
20.5±16.6%, p ‹ 0.001). Multivariate analysis revealed that the NT- proBNP changes were 
an independent predictor of LV inotropic reserve (r = 0.45, p= 0.006).
ROC analysis showed that a 15.8 % reduction of NT-proBNP plasma levels predicted an 
improvement in WMSI › 25% with a sensitivity of 100 % and a specificity of 81.8 %.
Conclusions: NT-proBNP changes in DSE are an independent predictor of LV inotropic 
reserve in DC.patients. These alterations could be an additional prognostic index in the 
risk stratification of those patients. 
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903-277 Prognostic Power Of Dobutamine Stress 
Echocardiography in the Obese African American 
Population
Arfaat Khan, Eduardo Celis Valdiviezo, Gurjit Singh, Ernesto Eusebio, Somsupha 
Kanjanathau, Waheeda Nazneen, Michael Tucciarone, Patricia Arizaca Dileo, Gordon 
Jacobson, Karthikeyan Ananthasubramanium, Henry Ford Heart and Vascular Institute, 
Detroit, MI, Henry Ford Hospital, Detroit, MI
Background: Dobutamine Stress Echocardiography (DSE) is widely used for diagnosis, 
risk stratification and prognosis of coronary artery disease. Whether DSE is a robust non-
invasive modality to evaluate coronary artery disease and predict cardiac events in the 
obese African American patient population is not well known.
Methods: We conducted a retrospective study of 478 African American patients between 
1/1/2001 to 12/31/2001. Obese group was identified based on body mass index >30. DSE 
responses were classified into normal, ischemia alone or scar plus ischemia. Data was 
collected for major adverse cardiac events (MACE) which included: non-cardiac death 
(NCD), cardiac death, non-fatal myocardial infarction (NFMI), and heart failure admission 
(HF). Patients were followed for an average of 72 months. Multivariable Cox regression 
analysis was performed in the obese group for prediction of MACE, and Kaplan Meier 
analysis for freedom from MACE.
Results: Obese patients (n=328) compared to non-obese (n=150) were younger (64.5 ± 
11.5 vs. 73.6 ± 12.1 p<.001), less likely to have known coronary artery disease (24% vs. 
34% p=0.02), more likely to have normal ejection fraction >50% (87% vs. 81% p=0.04), 
and more likely to be hypertensive (97% vs. 91% p=0.01). The scar plus ischemia group in 
comparison to all other echo groups in the obese population was the only predictor of NCD 
(HR=44.790, 95% CI 11.6-172.0, p<0.0001), NFMI (HR=5.96, 95% CI 1.6-21.6, p=0.006), 
and HF (HR=7.26, 95% CI 1.7-29.9, p=0.006). Kaplan Meir analysis demonstrated that 
only the scar plus ischemia group was associated with NCD (p<0.001), cardiac death 
(p<0.001), HF (p<0.001), and a trend toward increased incidence of NFMI (p=0.06).
Conclusion: DSE retains its prognostic power in the obese African American population 
and it appears that scar has important implications for MACE in addition to ischemia. 
The combination of scar and ischemia identifies a group at highest risk needing close 
monitoring.
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903-278 Diastolic Reserve a novel mechanism of Exercise 
Intolerance in Patients with Systolic Heart Failure
Rahul Kumar, Brian Moore, Dalane Kitzman, Vinay Thohan, Wake Forest University 
School of Medicine, Winston Salem, NC
Background:Measures of systolic function correlate poorly with exercise capacity in 
patients with heart failure. Resting diastolic parameters correlate with maximal oxygen 
consumption (MVO2). We obtained dynamic measures of diastolic function and defined 
their implications to cardiopulmonary metabolic exercise testing (CPX).
Methods:Simultaneous upright CPX and 2D Doppler Echo was performed on 60 subjects 
with systolic heart failure. Descriptive statistics were used to analyze clinical and Echo 
variables. Linear regression analyses of Doppler and CPX testing were developed.
Results: Study population age=70+6, women=21,BMI=26,NYHA II/III=26/
20,LVEF=31+9%,MVO2=13.6+3ml/kg/min. Exercise related changes in diastolic 
parameters correlated with CPX parameters (MVO2,exercise time, and VE/VCO2 ratio) 
while systolic parameters did not correlate with CPX testing. (Figure 1).
Conclusion:Simultaneous Doppler measures of diastolic function during CPX testing are 
feasible and provide insight into a mechanism of exercise intolerance among patients with 
systolic heart failure. Higher patient exercise tolerance correlated with hearts that had 
greater diastolic reserve. Diastolic parameters used in our study are load dependant. 
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903-279 Ventricular Mechanics in Pulmonary Hypertension: A 
New Method of LV Diastolic Function Evaluation
Petra Niemann, Helene Houle, David J Sahn, Elyse Foster, OHSU, Portland, OR, UCSF, 
San Francisco, CA
Background: Stress can induce high PASP in pts with pHTN and impacts exercise 
tolerance directly by affecting RV function and indirectly by afffecting LV function 
(ventricular interaction). We assessed LV peak systolic twist/untwisting in pts with stress 
induced pHTN.
Methods: We studied 15 pts with pHTN (48y± 16,f 63%, m 37%, m resting PASP 45mmHg 
± 12) and 5 controls who underwent TTE and cardiac stress imaging. WHO classification 
of pHTN: class 1 (8), class 2 (3), class 5 (1). Images were obtained with a Siemens 
Sequoia US system at LV apical and basal short axis views and with Doppler imaging of 
TR jet (standard supine bicycle protocol). VVI (Siemens) was used for offline analysis of 
LV twist and untwisting. All data were correlated to TR jet measures of PASP.
Results: At baseline, peak LV systolic twist was -12.4º ± 5º in controls , and -6.3º ± 2.6º 
in pHTN pts, and untwisting was -1.9º ± 2.4º in pHTN pts. Twist/untwisting in the controls 
was highest in the septal and inferior area, while in pts with pHTN twist/untwisting was 
most significantly decreased in the septum. An inverse relationship between RV pressure 
and peak LV systolic twist/diastolic untwisting was found. Patients with high PASP on 
stress testing showed lower LV systolic peak twist and untwisting. Patients with highest 
RV pressures showed the largest decrease in peak twist/untwisting.
Conclusion: In our study peak LV twist and untwisting decreased with increasing RV 
pressure load, and time to peak LV untwisting increased in concordance with PASP 
measures. 
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903-280 Mechanisms of the Clinical Benefit of Enhanced 
External Counterpulsation Therapy: Hemodynamic, 
Myocardial, Valvular, and Perfusion Effects by Serial 
Supine Bicycle Stress Echocardiography with Doppler 
and Perfusion Imaging
Vicki L. McHugh, Michelle A. Mathiason, Lori Schams, Kelly Ray, Marcia Kendall, Steven 
C. Smart, Gundersen Lutheran Medical Center, La Crosse, WI
Background: Enhanced external counterpulsation (EECP) is effective for improving 
quality of life (QOL) in patients with end stage inoperable coronary artery disease (CAD) 
and life limiting symptoms. Supine bicycle stress echocardiography with Doppler/perfusion 




imaging (SBSEDP) permits assessment of regional and global left and right ventricular 
(LV and RV) systolic function, valvular function, diastolic function, and myocardial 
perfusion. We aimed to evaluate physiologic and hemodynamic changes by SBSEDP to 
better understand the mechanisms of improved QOL by EECP.
Methods: Consecutive patients underwent EECP from 8/1/04 to 12/31/06 and SBSEDP 
before and after treatment. EECP was performed according to standard protocol of 35-
50 one-hour treatments over 7-10 weeks. SBSEDP was done in stages with quantitative 
Doppler for tricuspid regurgitation (TR), mitral regurgitation (MR), and RV pressure. LV 
size and ejection fraction (EF) were calculated. Data were recorded by chart review. Pre- 
and post-EECP variables assessed by SBSEDP were analyzed by paired t-tests. Definity 
myocardial perfusion imaging was done during immediate recovery. Mantel-Haenszel 
Chi-Square analysis was used to assess changes pre- and post-EECP. Responders were 
defined as having ≥ 2-class improvement in functional or angina class.
Results: Data was available on 49 subjects (mean age 65.4 ± 12, 63% male). 49% of 
subjects had history of smoking and 37% were current smokers. Only one subject (2%) 
suffered a medical event (MI) during treatment time frame. EECP improved EF at baseline 
and peak (p=0.008, p<0.001), wall motion abnormalities at baseline and peak (p=0.003, 
p=0.001) and myocardial perfusion (p<0.001). There were dramatic improvements METS 
(p=<0.001). Chi-Square demonstrated improved MR at baseline and peak (p=0.013, 
p=<0.001), RV size at baseline and peak (p=0.011, p=0.014), and TR at peak (p=0.001). 
71% of patients were responders.
Conclusions: EECP is effective for life-limiting angina in those with end stage CAD. 
Mechanism of the clinical improvement is not only improved regional and global myocardial 
function and perfusion, but also by reduced MR and right heart abnormalities.
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903-281 Prognostic Significance of Positive Stress Echo in 
Angiographically Non Significant Coronary Artery 
Disease
Roopa Subbarao, Jothiharan Mahenthiran, Judy Foltz, Irmina Gradus-Pizlo, Harvey 
Feigenbaum, Stephen Sawada, Indiana University, Indianapolis, IN, Krannert Institute of 
Cardiology, Indianapolis, IN
Background:Prior studies have shown that patients (pts) without significant CAD by 
angiography have good outcome (<1% annual mortality). We assessed the outcome of 
pts without significant CAD who had ischemia on stress echocardiography (stress echo) 
to see if ischemia influences the prognosis of these pts.
Methods:Study group comprised of pts without significant CAD by angiography (< 50% 
diameter stenosis) who had ischemia on stress echo. Pts with prior revascularization, reduced 
ejection fraction (EF), prior transmural infarctions were excluded. Cardiac events were defined 
as admission for angina, heart failure, revascularization, infarction (MI) or death.
Results:There were 124 pts (mean age 56.3±10.4 years, women 66%). The mode of 
stress was treadmill 41(33%), supine bicycle 23 (19%), and dobutamine 60 (48%). Fifty 
nine pts (48%) had hypertension and 32 (26%) were diabetic. The mean EF was 58±11%. 
The mean resting wall motion score index (WMSI) was 1.05±0.1 and peak WMSI was 
1.3±0.2. Mean follow up was 39±31 months. There were 27 (22%) pts with 33 events 
(angina 11, heart failure 2, revascularization 2, MI 3, death 15). The annualized event 
and mortality rates were 6.8% and 3.8% respectively. Univariate predictors of events 
were resting left circumflex (LCX) WMSI (p=0.02 hazard ratio [HR] 111.1[2.3-5420]), 
peak WMSI (p=0.005 HR 7.8[1.9-33]), peak left anterior descending artery (LAD) WMSI 
(p=0.016 HR 4.0[1.3-12]). Chest pain (P=0.064 HR 0.32[.09-1.07]) and statin use (HR 
0.33 [.08-1.4] p=0.09) were borderline predictors of outcome. The presence of mild 
disease (30% to < 50% stenosis) was not predictive. On multivariate analysis resting LCX 
WMSI (p=0.05 HR 57.9 [1.01-3313]) and peak LAD WMSI score (P=0.04 HR 3.2 [1.035 
-10.11]) were independent predictors of events and statin use showed a trend towards 
better outcome (p=0.056 HR 0.238).
Conclusions:Pts without significant CAD by angiography remain at higher risk for events 
and mortality (3.8% vs. 1.0% annual mortality of historical controls) in presence of stress-
induced ischemia. Resting wall motion abnormalities in LCX territory and ischemia in LAD 
territory are independent predictors of events and statin use predicts event-free survival.
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903-282 Incremental Value of Acute Changes in Left 
Ventricular Asynchrony During Dobutamine Stress 
Echocardiography as a Powerful Detector of Acute 
Ischemia
Toshio Saito, Eiichi Hyodo, Kumiko Hirata, Kazue Okajima, Makoto Hirose, Yuji 
Sakanoue, Yukio Nishida, Takahiko Kawarabayashi, Minoru Yoshiyama, Junichi 
Yoshikawa, Higashisumiyoshi Morimoto Hospital, Osaka, Japan
Background: Decreased Left ventricular (LV) asynchrony with bi-ventricular pacing is 
associated with clinical improvement. However, acute changes in LV asynchrony during 
dobutamine stress echocardiography (DSE) and their clinical significance have not been 
elucidated. The purpose of this study was to clarify the clinical utility of acute changes in 
LV asynchrony for the detection of ischemia during DSE.
Methods: Thirty patients were subjected to DSE followed by coronary angiography (mean 
age 68 ± 10 ). At baseline and at peak DSE, LV short axis images were acquired in apical, 
mid and basal level. The time from the aortic valve opening to peak myocardial strain 
value was measured by 2D tracking methods (Echopac PC, version 5.1.1, GE medical 
Systems), and its ratio to ejection time multiplied by 100 (Ta) was derived in the 4 apical, 
6 mid and 6 basal segments of LV. In addition, we calculated the standard deviation of Ta 
(Asynchrony index: AI) reflecting asynchrony of 16 LV segments. AI at peak DSE divided 
by that at baseline was defined as AI Ratio.
Results: Strain profiles in 30 patients of 35 could be analyzed properly using 2D speckle 
tracking methods during peak DSE(75%). In these patients, coronary angiography revealed 
16 significant stenosis (Group A), while 14 did not. (Group B). AI significantly increased in 
Group A(10.5±4.5 vs. 24.7±8.8,P<0.01), however, did not change in Group B (12.7±4.4 vs. 
14.8±6.6, P=0.54). Multivariate analysis showed that AI increase (hazard ratio21.4 95%CI 
1.13-403) and expert wall motion analysis (hazard ratio 22.8, 95%CI 1.03-503) was the 
significant factor for detecting coronary stenosis. By using AI Ratio cut off value 1.8, the 
sensitivity and specificity for detecting ischemia were similar to those of the expert visual 
wall motion analysis.
Conclusions:
Increased LV asynchrony at peak DSE was observed in patients with coronary artery 
disease. The assessment of dobutamine induced change in LV asynchrony is useful 
for monitoring coronary artery disease, and may increased the accuracy of expert 
conventional wall mothion analysis.
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903-283 Socio Economic Status and Risk of Mortality in Patients 
with Known of Suspected Coronary Artery Disease 
Referred for Stress Echocardiography
Sripal Bangalore, Ganesh Kamath, Shruthi Pranesh, Siu-Sun Yao, Gangadhara Kabli, 
Donna MacMillan Marotti, Farooq A. Chaudhry, St Luke’s Roosevelt Hospital, New York, NY
Background: Prior studies have shown that lower socio economic status (SES) is 
associated with an increased incidence of coronary artery disease. However, the role 
of SES in the prediction of mortality in patients referred for stress echocardiography is 
not known.
Methods:We evaluated 3259 consecutive patients (60 ± 13 years, 48% men) undergoing 
stress echocardiography (59% dobutamine stress). Ischemia on stress echocardiography 
was defined as worsening wall motion abnormality at stress or a biphasic response. Follow-
up (mean 2.7 ± 1.1 years) for all-cause mortality was obtained. SES score was derived 
based on the Zip code area of residence of each patient using data from US census. A 
summary score for SES was calculated for each patient that included information about 
wealth, income, education, and occupation. 
Results: From the 3259 patients referred for stress echocardiography, 408 (12.5%) 
died during follow up. Patients in the lowest tertile of SES had a significantly higher 
risk of mortality (adjusted HR = 1.37; 95% CI = 1.07-1.75, p = 0.011) compared to the 
intermediate or high SES group, even after adjusting for age (HR = 1.04; 95% CI = 1.03-
1.05; p <0.0001), left ventricular ejection fraction (HR = 0.96; 95% CI = 0.96-0.97; p 
<0.0001) and myocardial ischemia.
Conclusions: Socioeconomic status predicts mortality in patients referred for stress 
echocardiography independent of echocardiographic myocardial ischemia and left 
ventricular ejection fraction.
2:30 p.m.
903-284 Registration of Contrast-Enhanced Real-Time Three-
Dimensional Echocardiographic Images for Volumetric 
Quantification of Myocardial Perfusion
Federico Veronesi, Victor Mor-Avi, Eran Toledo, Cristiana Corsi, Keith A. Collins, Claudio 
Lamberti, Georgeanne Lammertin, Roberto M. Lang, Enrico G. Caiani, University of 
Chicago, Chicago, IL, Politecnico di Milano, Milan, Italy
Background. Despite the potential of real-time 3D echocardiography (RT3DE) to assess 
myocardial perfusion, there is no quantification method. Such method would require 3D 
regions of interest (ROI) to be defined and adjusted on each frame to compensate for 
cardiac translation and deformation. Our aim was to develop a translation free technique 
for 3D quantification of myocardial videointensity over time (VI(t)) and test its ability to 
reduce motion related noise. Methods. 12 ECG triggered RT3DE (Philips) datasets 
obtained in pigs during transition from no contrast to steady state enhancement (Definity) 
were analyzed using custom software. Analysis included: semi-automated detection 
of endo- and epicardial surfaces in 1 frame to define a 3D myocardial ROI; 3D rigid 
registration to reduce translation, followed by elastic registration to compensate for 
deformation; quantification of VI(t) in the 3D ROI from the registered and non-registered 
datasets to assess effectiveness of registration. For each VI(t) curve we computed % 
variability during steady state (100·SD/mean) and goodness of fit (r2) to the indicator 
dilution equation VI(t)=A·(1-exp(-βt)). Results. 3D registration improved VI(t) curves (fig) 
in terms of both % variability (2.8±1.8% to 1.5±0.9%; p<0.05) and goodness of fit (r2 
from 0.79±0.2 to 0.90±0.1; p<0.05). Conclusion. Our new technique allows effective 
registration of contrast-enhanced RT3DE images and thus provides the basis for 
volumetric quantification of myocardial perfusion. 


















903-285 How Reproducible is Visual Assessment of Segmental 
Wall Motion? A Multicenter Study by the Israeli 
Echocardiography Research Group
David S. Blondheim, Ronen Beeri, Mordehay Vaturi, Yossi Tsadok, Sarah Shimoni, Alik 
Sagie, David Rosenmann, Marina Leitman, Rafael Kuperstein, Ilan Hay, Dan Gilon, 
Micha S. Feinberg, Yoram Agmon, Wolfgang Fehske, Noah Liel-Cohen, Hillel Yaffe 
Medical Center, Hadera, Israel
Background: Detection and quantification of segmental wall motion abnormalities (WMA) 
is of paramount importance in interpretation of echocardiograms. Visual assessment 
of WMA is still the method most widely used but data are lacking on its accuracy. The 
aim of this study was to determine the method’s accuracy using contemporary echo-
technology.
Methods: Echo studies of 105 patients (28 healthy, 62 ischemic heart disease, 15 
dilated cardiomyopathy) were performed using Vivid 7 (GE) echo machines and analyzed 
blindedly by 10 experienced readers from major Israeli cardiology centers. Readers scored 
each of 18 segments from 3 apical views per patient (scores: 1=normal to 4=dyskinetic). A 
segmental “gold-standard” score (GSS) was constructed by the majority score assigned 
to each segment.
Results: Of 1800 segments, 66% were considered normal by GSS, 30% abnormal and 
4% unreadable. The overall readers’ inter-observer variability for dichotomizing segments 
into normal (score 1) vs. abnormal (scores 2-4) had a Kappa of 0.65 (p<0.0001). For 
scoring WMA from 1 to 4 Kappa was 0.65, 0.28, 0.5 and 0.26 respectively, mean Kappa 
0.5 (p<0.0001 for all) and Kendall’s coefficient of concordance 0.73. Intra-observer 
variability was assessed in 10 patients i.e. 180 segments: for discriminating normal from 
abnormal segments mean Kappa was 0.71 (individual reader’s Kappas 0.5- 0.91). For 
scoring WMA from 1 to 4, Kappa was 0.71, 0.36, 0.55, 0.39, respectively, average Kappa 
0.57 and Kendall’s statistic - 0.88. Finally, compared to the GSS, for dichotomizing 
segments into normal vs. abnormal mean Kappa was 0.77 (individual Kappas 0.67-0.84). 
For scoring segments from1 to 4, Kappa was 0.77, 0.46, 0.65 and 0.37, respectively, the 
overall Kappa was 0.64 and Kendall’s statistic was 0.90.
Conclusions: Even among experienced readers considerable inter- and intra-observer 
variability in detection and quantification of WMA was found. There is an urgent need to 
improve current low accuracy rates of visual WMA analysis by introducing standardization 
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904-250 Intravenous Microbubbles Combined With Brief 
High MI DUS Impulses Guided by CPS Increase the 
Recanalization Rate of Acutely Thrombosed CA
Feng Xie, John Lof, Saritha Dodla, Sergiy Shevchuk, Samuel Gilmore, Terry Matsnaga, 
Reena Zutshi, Thomas R. Porter, University of Nebraska Medical Center, Omaha, NE, 
ImaRx Therapeutics, Inc., Tucson, AZ
Background: The ability of high mechanical index (MI) ultrasound to recanalize acutely 
thrombosed coronary arteries may be impaired by the paucity of intravenous microbubbles 
(MBs) reaching the occluded vessel. We hypothesized that a low MI pulse sequence 
scheme (Contrast Pulse Sequencing or CPS: Siemens Acuson) could detect the presence 
of MB within the risk area and guide when high MI ultrasound should be applied, using 
either glycoprotein 2b/3a targeted MBs (MRX-802-I0201, ImaRx) or non-targeted MBs 
(MRX-835, ImaRx). Methods: In 30 pigs with acute left anterior descending (LAD) 
thrombotic occlusions, CPS guided high MI ultrasound was applied during the infusion of 
either targeted IV MBs (MRX-802-10201), non targeted IV MBs (MRX-835), or no MBs. 
All pigs received half dose recombinant urokinase (50,000 U/kg), heparin and aspirin. A 
1.5 MHz transthoracic diagnostic ultrasound (DUS) transducer imaged with CPS until MBs 
were visualized in the risk area, at which time brief high MI (1.9) impulses were applied. 
Angiographic recanalization rates were compared at 30 and 60 minutes into treatment.
Results: Pigs randomized to DUS and targeted IV MB had significantly higher 
recanalization rates than control at 30 minutes of treatment (Figure). Non targeted IV MB 
achieved a similar recanalization rate but at a later time interval (60 minutes).
Conclusions: Intravenous MBs combined with brief high MI DUS impulses guided by 
CPS significantly increase the early recanalization rate of acutely thrombosed CA. 
9:30 a.m.
904-251 Prognostic Impact of Myocardial Perfusion Score 
Versus Wall Motion Score Index in Grading The 
Likelihood of Cardiovascular Events Following An 
Abnormal Dobutamine Stress Echocardiogram
Saritha Dodla, Feng Xie, David Cloutier, Thomas R. Porter, University of Nebraska 
Medical Center, Omaha, NE
Background: The segmental extent of a perfusion defect (PD) or wall motion (WM) 
abnormality during dobutamine stress echocardiography (DSE) is used to define the 
extent of coronary artery disease. However, it is unknown whether the segmental extent 
of a PD or WM abnormality grades the liklihood of subsequent cardiovascular events 
(CE), and how much subsequent revascularization impacts this predictive value.
Methods: In 256 patients who had an abnormal DSE with RTMCE from May 2004 until 
November 2006, segmental MP and wall motion (WM) during stress were compared with 
resting ejection fraction (EF), to determine which quantitative imaging variable (QIV) 
was optimal for predicting subsequent CE (death or non-fatal myocardial infarction). The 
universal 17 segment model was used for scoring. Patients with only fixed WM or MP 
defects were excluded. MP was assessed during a continuous infusion of intravenous 
Definity (Bristol Myers Squibb) and graded as abnormal if there was a delay in contrast 
replenishment following a high mechanical index impulse. The segmental MP score 
(defined as the number of abnormal segments/total number of analyzable segments) and 
WM score index were determined by an independent reviewer blinded to clinical history 
and other data. Resting left ventricular ejection fraction (EF) was also analyzed. Univariate 
and multivariate analysis (logistic regression) were performed to identify which QIV was 
the most significant predictor of outcome. Any revascularization following the abnormal 
DSE was analyzed as a time dependent co-variate. Results: Median follow up was 20 
months (range 1-36) following DSE. By logistic regression analysis, segmental MP score 
was the most significant QIV in predicting events (Wald Chi-Square 6.27; p=0.01), while 
WMSI (Chi Square 2.67; p=0.10) and EF (Chi Square 0.07; p=0.79) were not significant 
predictors. Two year event free survival was 96% for a MP score <0.13 and 86% for >0.13 
(p=0.02). Revascularization following the DSE did not impact the predictive value of the 
segmental MP score.
Conclusions: In patients with abnormal MP during DSE, a segmental MP score can be 
utilized to determine which patients are at higher risk for subsequent cardiac events.
9:30 a.m.
904-252 Real-Time Molecular Imaging Using Targeted 
Microbubble Ultrasound for Early Detection of Disease: 
A Step Closer Towards Application in Humans
James S.M. Yeh, Charles A. Sennoga, Ellen McConnell, Christoph Scheiermann, 
Yanwen Li, David Dawson, Robert J. Eckersley, Joseph J. Boyle, Abigail Woodfin, Phillip 
J. Muckett, Alex Stepney, Justin C. Mason, Andrew JT George, David O. Cosgrove, 
John M. Seddon, Dorian O. Haskard, Petros Nihoyannopoulos, National Heart and Lung 
Institute, Imperial College London, London, United Kingdom, Clinical Sciences Centre, 
Imperial College London, London, United Kingdom
Background Conventional use of targeting microbubbles (MBs) conjugated with targeting 
ligands using biotin-streptavidin renders them immunogenic and best avoided in humans. 
Similarly, ultrasound (US) imaging using high power MB destructive modes renders 
the technique not real-time, making bedside interpretation difficult. We designed non-
immunogenic MBs for real-time molecular imaging with a view to human applications.
Methods Phospholipid MBs targeting E-selectin (endothelial adhesion molecule expressed 
at sites of inflammation) were prepared by conjugating reduced anti-E-selectin F(ab’)2 onto 
the MB surface using maleimide. MBs were examined microscopically and size distribution 
determined using electrozone sensing; specific binding was confirmed on E-selectin coated 
plates. US to detect E-selectin in the heart was done on anesthetized mice, all pre-treated 
with lipopolysaccharide (LPS) to induce E-selectin expression. Imaging protocol in Fig.
Results Targeting MBs were stable; mean & max diameters = 2 & 6um. Targeted MB 
(attached to E-selectin) signals were readily visualized in the myocardium of wild-type 
mice (5/5), indicating the presence of E-selectin expression. In contrast, targeted MB 
signals were not detected in the E-selectin knockout controls (3/3), Fig.
Conclusion Maleimide may be used as a stable non-immunogenic linker for conjugating 
targeting ligands to MBs. Low power MB specific US allows real-time molecular imaging 
for direct visual interpretation of results. 





904-253 Molecular Imaging of Endothelial Cell Activation 
Predicts Future Atherosclerotic Plaque Development
Beat A. Kaufmann, Todd Belcik, Aris Xie, Qi Yue, Jaspreet Dhoot, Sherry Bullens, Stuart 
Bunting, Jonathan R. Lindner, Oregon Health and Science University, Portland
Background: An inflammatory response to vascular injury is an initiating event in 
atherosclerosis. We hypothesized that molecular imaging of endothelial activation with 
contrast enhanced ultrasound (CEU) targeted to endothelial cell adhesion molecules 
could detect early atherogenesis before the development of obstructive lesions.
Methods: Mice deficient for both the LDL-receptor and an Apo-B mRNA editing 
polypeptide (DKO mice) and wild-type mice were studied. At 10 or 20 weeks of age, 
CEU molecular imaging of the thoracic aorta was performed with microbubbles targeted 
to P-selectin (MBP) or to VCAM-1 (MBV). Data were expressed as ratios to signal from 
microbubbles bearing a control antibody. High frequency B-mode ultrasound imaging 
(40MHz) of the aorta was performed at 10 or 20 weeks and again at 40 weeks of age. At 
various ages, histology was performed with Movat’s Pentachrome staining.
Results: In control wild-type mice, high-frequency ultrasound and histology failed 
to detect atherosclerosis at any age, and molecular imaging demonstrated no 
selective signal enhancement for targeted microbubbles. DKO mice developed severe 
hypercholesterolemia (LDL 150±48 mg/dl at 10 weeks versus 0 mg/dl in wild type mice at 
10 weeks) and age-related atherosclerotic lesions detectable by ultrasound at 40 weeks of 
age at the greater and lesser curvature of the arch and at the origin of the brachiocephalic 
artery. Histology at these sites confirmed the presence of minimal intimal thickening at 10 
and 20 weeks but large fibro-fatty protruding lesions at 40 wks. In DKO mice, molecular 
imaging for P-selectin and for VCAM-1 both demonstrated selective signal enhancement 
(p<0.0001 compared to non-targeted microbubbles) at 10 weeks (MBP: 3.6±2.7; MBV: 
2.3±1.2) and at 20 weeks of age (MBP: 3.0±2.4, MBV: 3.0±2.8).
Conclusions: CEU with microbubbles targeted to VCAM-1 and P-selectin can detect 
the inflammatory response during early atherosclerosis. Molecular imaging of these 
endothelial adhesion molecules can detect vascular changes at lesion-prone sites before 
the appearance of obstructive lesions and could be useful for identifying high risk at a 
very early stage.
9:30 a.m.
904-254 Persistent ST-segment Elevation, not Transient ST-
segment Reelevation Immediately After Recanalization, 
Significantly Concerns Myocardial Tissue No-reflow in 
Anterior Acute Myocardial Infarction
Tadamichi Sakuma, Chikaaki Motoda, Takehito Tokuyama, Toshiharu Oka, Hiromichi 
Tamekiyo, Masaya Otsuka, Tomokazu Okimoto, Mamoru Toyofuku, Hidekazu Hirao, 
Yuji Muraoka, Hironori Ueda, Yoshiko Masaoka, Yasuhiko Hayashi, Takenori Okada, 
Tsuchiya General Hospital, Hiroshima, Japan, Hiroshima University, Hiroshima, Japan
Background: Clinical impact of ST-segment reelevation (RE) immediately after 
recanalization in acute myocardial infarction (AMI) has remained uncertain.
Methods: We investigated 236 consecutive patients with first anterior AMI with ST-
segment elevation, in whom primary percutaneous coronary intervention (PCI) was 
successfully performed within 6 hours from the onset of symptoms. ST-segment 
reelevation immediately after recanalization, greater than 25% in comparison with the 
baseline ST-segment elevation, was defined as RE. Persistent ST-segment elevation 90 
min after recanalization, which was less than 50% resolution, was defined as persistent 
ST-segment elevation (PE). Risk area for AMI was determined as asynergic region on 
echocardiography shortly before primary PCI. No-reflow size was measured at 2 weeks after 
primary PCI by using ECG triggered 1.5-harmonic myocardial contrast echocardiography 
with intravenous Levovist®. LVEF, LV regional wall motion abnormality (LVRWM; indicated 
by SD/chord), and LV end-diastolic volume index (LVEDVI)(ml/m2) were determined by left 
ventriculography at 6 months after primary PCI.Multiple comparisons in four subsets were 
analyzed by ANOVA and post-hoc test. Results: Although percent risk area was similar 
in the four groups (44, 45, 47, 43(%); RE(+)PE(+)(n=55), RE(-)PE(+)(n=43), RE(+)PE(-
)(n=43), RE(-)PE(-)(n=95) in these orders, p=0.13, Data was indicated by mean value.) 
Percent no-reflow, normalized by initial risk area, was significantly different (41*#, 39*, 28, 
21(%), * means p<0.05 compared with group RE(-)PE(-), #; p<0.05 with Group RE(+)PE(-
)) LVEF (51*#, 52*#, 60, 62(%)), LVRWM(-2.11*#, -2.05*, -1.75, -1.63), and LVEDVI(75*#, 
73*#, 59, 58) differed significantly. TIMI risk score in terms of ST-segment elevation AMI 
was significantly highest only in the group with PE and without RE (4.8, 6.0*#, 5.0, 4.6; 
p=0.004), probably implying the extensive infarction on arrival in this group.
Conclusions: Persistent ST-segment elevation 90 min after recanalization concerns 
sizable no-reflow in myocardial tissue perfusion, however, further ST-segment reelevation 
immediately after recanalization does not affect it significantly.
9:30 a.m.
904-255 Contrast Echocardiography Accurately Detects Left 
Ventricular Thrombus Post Myocardial Infarction and 
Guides Therapy
Hans-Marc J. Siebelink, Arthur JHA Scholte, Nico R. VandeVeire, Eduard R. Holman, 
Jeroen J. Bax, Leiden University Medical Center, Leiden, The Netherlands
Background:  Myocardial infarction (MI) can be complicated by a left ventricular (LV) 
thrombus and routine echocardiography is not always conclusive for the presence or 
absence of LV-thrombus. Therefore, we investigated the value of contrast echocardiography 
for LV-thrombus detection in patients post-MI. Additionally, we assessed whether the 
result of a contrast echocardiographic study had impact on anti-thrombotic therapy.
Methods:  Patients underwent routine non-contrast echocardiography post-MI. Sonoview 
contrast echocardiography was performed when the routine study was non-diagnostic for 
LV-thrombus (non-Dx group) or when the routine study suspected LV-thrombus (LV-thr 
group). Anti-thrombotic therapy was noted from the hospital charts.
Results: 156 patients (age 62 + 12 years, 88% male, 80% anterior MI) were assessed. 
The non-Dx group consisted of 123 (79%) patients. With the use of contrast all 123 
contrast studies were diagnostic: 14 (9%) patients showed LV-thrombus and 109 (70%) 
patients showed no LV-thrombus. Using contrast in the LV-thr group (33 (21%) patients), 
LV-thrombus was ruled out in 13 (8%) patients, whereas it was confirmed in 20 (13%) 
patients. In total 34 patients had LV-thrombus confirmed with contrast echocardiography. 
As a consequence, in 23 of 34 patients anti-thrombotic therapy was changed from platelet 
aggregation to oral anticoagulation or a combination of anticoagulation and platelet 
aggregation. Moreover, anticoagulation therapy was avoided in the 13 (8%) patients ruled 
out for LV-thrombus with contrast.
Conclusions: In post MI patients non-diagnostic for LV thrombus contrast 
echocardiography increased the diagnostic yield. When routine echocardiography is 
highly suspicious for LV-thrombus, this is ruled out in 8% of the patients with the use of 
contrast echocardiography. Furthermore, contrast echocardiography results had impact 
on patient management by changing or preventing anti-thrombotic therapy. This suggests 
that in patients post-MI contrast echocardiography should be considered when studies 
are non-diagnostic for LV-thrombus or suspect LV-thrombus.
9:30 a.m.
904-256 Impact Of Contrast Echocardiography On Overall 
Cardiac Diagnosis And Patient Management in A Large 
In-Hospital Patient Cohort
Mustafa Kurt, Kamran Shaikh, Miguel A. Quinones, Karla K. Kurrelmeyer, Gopi Shah, 
Sherif F. Nagueh, William A. Zoghbi, The Methodist DeBakey Heart Center, Houston, TX
Background: The use of contrast echocardiography (CE) has improved visualization of 
endocardial borders. However, its impact on patient diagnosis and management has not 
been fully evaluated.
Methods: We prospectively enrolled 436 consecutive inpatients (age 64 ±14 years; 61.5% 
males; 31% in intensive care units) who had technically difficult 2D echocardiographic 
studies and underwent a study without and with intravenous contrast (DefinityR) . Studies 
were interpreted prior to and after CE. Data on the number of LV segments visualized, 
estimated LV ejection fraction, and the presence of apical thrombus were compared. Prior 
to finalizing the report, the primary physician was contacted and given the echo results 
without contrast, and was asked to commit to a management plan. The results of CE were 
then revealed and the physician was asked how these results would alter the committed 
medical or diagnostic management, if any.
Results: Prior to contrast, only 11.8 ± 3.4 LV segments out of 17 were seen and improved 
after CE to 16.9 ± 1.0; p = 0.001. The extent of wall motion abnormality also increased 
after CE from 2.74 ± 5.0 to 4.14 ± 6.6 segments; p= 0.001. The number of un-interpretable 
studies decreased after contrast from 12% to 0.002 %; p = 0.001. In addition, 17 patients 
(3.9%) had new wall motion abnormalities, and in 5 patients (1.1%), estimation of LV 
ejection fraction differed by > 10%. Before CE, LV thrombus was suspected in 18 patients 
(4.1 %) and was definite in 3; after contrast, only one was suspected (0.2 %) and 6 
were confirmed (p=0.01). The impact of CE on management was significant: additional 
diagnostic procedures were avoided in 35.7% [TEE in 22 patients (5%), and nuclear 
scan or CT scan in 134 patients (30.7%)]. Drug management was also influenced: in 50 
patients (11.5%), either hemodynamic drugs or anticoagulation were initiated or stopped. 
Thus, the total impact of contrast (change in drugs, procedures or both) was seen in 169 
patients or 38.8% of technically difficult studies.
Conclusion: The utilization of contrast echocardiography in technically difficult patients 
significantly improves endocardial visualization and impacts cardiac diagnosis, resource 
utilization and patient management.
9:30 a.m.
904-257 Prognositic Value of Exercise Stress Myocardial 
Contrast Echocardiography in Patients Presenting with 
Chest pain
Geu-Ru Hong, Robin Abdelmalik, Peng Li, Wei Zhao, Shizhen Liu, Jagat Narula, Mani 
Vannan, The Ohio State University, Columbus, OH, University of California, Irvine, 
Orange, CA
Background: Treadmill exercise stress echocardiography (TSE) has proven value in 
predicting outcomes in patients with known or suspected coronary artery disease (CAD). 
The prognostic value of treadmill exercise stress myocardial contrast echocardiography 
(TSE-MCE) in patients with chest pain has not been described. The purpose of this 
study is to evaluate the prognostic value of real time exercise myocardial contrast 

















echocardiography in patients with chest pain.
Methods: : We retrospectively studied 540 patients with real time MCE during TSE. Wall 
motion (WM) and myocardial perfusion were interpreted by separate observers, blinded 
to other data. WM and MCE were assessed before and at peak treadmill exercise using 
low mechanical index (< 0.3) and after 0.2-0.4ml bolus injections of intravenous Definity 
(Bristol Myers Squibb Medical Imaging Inc, Billerica, MA). Follow-up for cardiac events 
(cardiac death, myocardial infarction, revascularization) was obtained in all patients 
between 6 to 25 months (average 16 months).
Results: TSE-WM was negative in 480 (88.9%) and positive in 60 (11.1%) patients. TSE-
MCE-WM was negative in 462 patients (85.6%) and positive in 78(14.4%). The cumulative 
cardiac event-free survival during the follow-up period was 93.9% in negative TSE-WM, 
97.3% in negative TSE-WM-MCE. Cardiac event-free survival of the negative TSE-WM-
MCE group was significantly higher than the TSE-WM group (log rank P<0.01). Combined 
WM and perfusion during TSE was the strongest independent predictor for cardiac events 
in multivariate analysis (OR, 9.5; 95% CI. 3.2 to 25.7; P<0.001).
Conclusions: The combined negative WM and myocardial perfusion response at TSE in 
patients with chest pain predicts a good prognosis. Its negative predictive power is superior 
to negative WM alone. Myocardial perfusion and WM analysis during TSE provides 
independent information for predicting cardiac events in patients with chest pain.
9:30 a.m.
904-258 Intraventricular Blood Flow Vorticity Reflects Left 
Ventricular Diastolic Dysfunction: Quantitative 
Assessment by Contrast Echocardiography Using 
Vector Particle Image Velocitimetry
Geu-Ru Hong, Peng Li, Wei Zhao, Shizhen Liu, Huy Nguyen, Jesus Vera, Helene Houle, 
Gianni Pedrizzetti, Jagat Narula, Mani Vannan, The Ohio State University, Columbus, 
OH, University of California, Irvine, Orange, CA
Background: Diastolic vortex in the LV reflects the interplay between chamber function, 
geometry and myocardial mechanics. Changes in diastolic LV vortex flow pattern may 
closely correlate with mechanics and early DD. The aim of this study was to characterize LV 
flow vortex parameters by contrast echocardiography (CE) in normal and patients with DD.
Methods: 40 patients (15 normal and 25 LVH patients with normal EF) underwent 2-D 
CE with iv Definity and imaged at an MI index of 0.3-0.6 in the A4C and APLX views. The 
velocity vector and vorticity were estimated by particle image velocitimetry. Vortex depth, 
length, width (VD, VL, VW) relative to LV length and sphericity index (SI) were measured 
as average vortex parameter. Relative strength (RS), vortex relative strength (VRS), and 
vortex pulsation correlation (VPC) were also estimated as pulsatility parameter.
Results: VD and VL were significantly lower in DD group (0.466 ± 0.05 vs 0.575 ± 0.07, 
p=0.01, 0.455 ± 0.04 vs 0.507 ± 0.06, p=0.01, respectively). RS (1.75 ± 0.5 vs 2.95 ± 0.7, 
p<0.001), VRS (0.89 ± 0.5 vs 1.63 ± 0.7, p=0.001), and VPC (0.62 ± 0.5 vs 1.04 ± 0.7, 
p=0.001) were significantly lower in DD group. Figure shows parametric representations 
of steady streaming flow field (Left panel) and the pulsatile strength field (Right panel) in 
normal (A) and patients with DD (B).
Conclusions: LV vorticity parameters can reflect early changes of DD. Quantitative LV 
flow vortex analysis using CE is a novel method to predict LV DD. 
9:30 a.m.
904-259 Monitoring Apical Twist Alone as Compared to Torsion 
is Adequate for Evaluating Heart Function
Muhammad Ashraf, Aman Majahan, David J. Sahn, Oregon Health & Science University, 
Portland, OR, University of California, Los Angeles, Los Angeles, CA
Background: Cardiac torsion is a sensitive index of heart function derived from the net 
difference of measured twist at apical and basal SAX views. The impact of through plane 
motion at the basal level makes basal twist analysis cumbersome and the computation 
of torsion less reliable.
Methods: Five rabbits (3-5kg) were anesthetized and operated for midline sternotomy. 
Oxygen saturation and vital signs were monitored during the study. Initially isotonic I/V 
fluids were infused to increase the preload to a maximum of 20% of total blood volume 
(TBV) at the increments of 5% of TBV. Later the blood was drawn to reduce preload at the 
increments of 5% of TBV to a maximum of 30% of the TBV. Apical and basal short axis 
views were acquired directly from the surface of heart with a 10MHz sector probe at >200 
FPS on a GE Vivid 7 Dimension ultrasound system. Images were analyzed offline for twist 
analysis by a speckle tracking based method in EchoPac PC.
Results: Arterial pressure was maintained within 10 mmHg of normal at all loading 
conditions. No significant change was seen in basal twist (5.25° + 1.85°) but apical twist 
values (5.85° + 1.5°) were reduced with volume overload (4.15° + 1.25°) and increased 
significantly with hypovolumia. (8.95° + 2.5°).
Conclusions: Since basal twist does not change significantly with change in hemodynamic 
conditions and is difficult to measure accurately, monitoring changes in apical twist alone 
may be sufficient as an index of heart function.
9:30 a.m.
904-260 Myocardial Velocity Abnormalities Precede Shortening 
Abnormalities in Hypertensive Heart Disease: A 
Speckle Tracking Study
Arumugam Narayanan, Gerard P. Aurigemma, Jeffrey C. Hill, Allison McNamee, Theo E. 
Meyer, Dennis A. Tighe, University of Massachusetts Medical School, Worcester, MA
Background: Hypertension (HTN) precedes most cases of heart failure (HF). Tissue 
Doppler (TDI) and strain (ε) imaging may be useful in identifying subclinical LV dysfunction, 
and, possibly pts destined to develop HF.
Methods: 65 HTN (58+6 yr) without CAD or HF and 59 nl (41+5 yr) were studied;15% 
had LVH. EF was normal in all. Relative wall thickness (RWT), an index of concentric 
remodeling, was higher in HTN (0.50+0.14 vs 0.35+0.05). Peak systolic (S’), and diastolic 
(E’) annular velocities (cm/s) were obtained by TDI, and circumferential (ε
c
) / longitudinal 
strain (εl) (%) and myocardial longitudinal velocity (Vl), by speckle tracking.
Results: S’ and E’ were closely related, both in HTN and NL. However, HTN had 
significantly lower peak S’ (9+2 vs 10+2, p<0.003), E’ (11+3 vs 15+4, p<0.000), and Vl 
(3.8+0.7 vs 4.5+0.9, p<0.000), but similar ε
c 
(23.1+4.1 vs 22.4+3.3, NS) and εl (20.8+3.2 
vs 21.3+2.6, NS). E/E’ was higher in HTN (7.9+2.9 vs 6+1.7, p<0.000). Both E’ and E/E’ 
correlated with RWT (r=0.49, r=0.50, p<0.01). 
Conclusions: Mild hypertensive heart disease (low prevalence of LVH) is associated 
with reduced systolic/diastolic velocities, while systolic shortening (ε
c
, εl) is preserved. 
Velocity abnormalities are associated with higher LA pressure (E/E’) and occur in inverse 
proportion to LV geometry (RWT). These data suggest that velocity abnormalities occur 
early in HTN, precede LVH and strain (ε
c
, εl) abnormalities, and thus may be a target for 
HF preventive strategies.





904-261 Velocity Vector Imaging in Pediatric Hypertrophic 
Cardiomyopathy
Shaji C. Menon, Hector R. Villarraga, Aijaz A. Shah, Frank Cetta, Michael J. Ackerman, 
Patrick W. O’Leary, Benjamin W. Eidem, Mayo Clinic, Rochester, MN
Background:Recent studies utilizing tissue Doppler, 1-dimensional strain and strain rate 
imaging suggest significant abnormalities exist in regional myocardial function in patients 
with HCM. Velocity vector imaging (VVI) is a novel, angle independent, 2-dimensional 
method to quantify regional myocardial deformation. The purpose of our study was to 
characterize regional myocardial deformation in pediatric patients with HCM compared 
to healthy controls.
Methods:Echocardiograms were reviewed in pediatric patients with HCM and in healthy 
controls. Velocity vector imaging was used to analyze 2-dimensional gray-scale images to 
measure longitudinal and circumferential strain, strain rate and tissue velocity in an apical four 
chamber and parasternal short axis orientations (12 regional myocardial segments evaluated).
Results:Twenty HCM patients (median age 11.5 yrs, range 2-17 yrs) were compared to 
10 healthy age-matched controls. All HCM patients had asymmetrical septal hypertrophy. 
Longitudinal strain and strain rate was significantly decreased in all segments with 
maximal decrease in the most hypertrophied segment. Mean longitudinal mid septal 
strain and strain rate in the HCM cohort and controls were −12.3 ± 3.6% versus −21.7 
± 2.2% and -0.9 ± 0.3% versus -1.5 ± 0.2% respectively (all p < 0.05). In HCM cohort, 
circumferential tissue velocity, strain and strain rate as well as longitudinal tissue velocity 
were significantly decreased in most myocardial segments. In controls, longitudinal tissue 
velocities decreased significantly from base to apex.
Conclusions:Despite normal left ventricular systolic function on routine echocardiographic 
imaging, longitudinal and circumferential strain, strain rate and tissue velocity were 
significantly reduced in HCM patients. This suggests that these patients have abnormal 
regional myocardial function. Interestingly, areas of maximal hypertrophy with the greatest 
degree of myocardial disarray had the largest decrease in deformation. Two-dimensional 
strain and strain rate imaging using VVI is a novel, rapid and angle-independent method 
that deserves further definition and evaluation in children with HCM.
9:30 a.m.
904-262 Strain Rate Imaging Demonstrates Long-Term 
Functional Improvement of Left Atrial and Left 
Ventricular Nonseptal Regions After Alcohol Septal 
Ablation in Obstructive Hypertrophic Cardiomyopathy
Cinzia Cianfrocca, Francesco Pelliccia, Vincenzo Pasceri, Antonio Auriti, Giuseppe 
Mercuro, Giuseppe Rosano, Massimo Santini, San Filippo Neri Hospital, Rome, Italy, 
University of Cagliari, Cagliari, Italy
Background: Alcohol septal ablation (ASA) is a common therapeutic approach in 
hypertrophic cardiomyopathy (HC) leading to reduced obstruction, relief of symptoms, 
and overall functional improvement. No previous study, however, has quantified the effects 
of ASA on regional myocardial function of non-infarcted remote segments. Accordingly, 
we used strain and strain rate (SR) imaging to assess myocardial deformation of non-
septal regions before and after ASA in HC.
Methods: We studied 10 patients (6 women, 66±13 years) with obstructive HC who 
underwent ASA. All patients had echocardiography with color-coded Tissue Doppler and 
SR imaging before and 6 months after ASA. Along with conventional echocardiographic 
measurements, peak systolic SR (peak SRs) and end-systolic strain (Ses) were assessed 
in the midsegments of left atrium (LA) and left ventricular (LV) free wall.
Results: ASA was successful in all patients, with NYHA functional class decreasing from 
3.5±1.1 to 1.6±1.0 and LV outflow tract gradient reducing from 101±45 to 18±12 mm Hg. 
Procedural complications included only the need of permanent pace-maker in 2 patients. 
Over follow-up, no death occurred and obstruction recurred in 1 patient who underwent 
myectomy. At 6-month post-ASA echocardiography, there were no statistically significant 
changes in LA and LV dimension, area and maximal volume, and LV global systolic 
and diastolic performance as compared to baseline. After ASA, conversely, there was 
a significant increase in atrial peak SRs (from -1.36±0.41 to -2.07±0.39 s-1, p<0.05) and 
atrial Ses (from -6.9±3.9% to -8.9±4.9 to, p<0.05). Similarly, in the LV non-infarct related 
segments, ASA was followed by significant improvements in SRs (from -1.46±0.41 to 
-1.99±0.49 s-1, p<0.05) and Ses (from -8.5±3.7 to -11.1±4.4%, p<0.05).
Conclusions: Objective assessment of myocardial function by SR imaging demonstrates 
that ASA in patients with HC improves myocardial deformation in both LA and LV 
remote non-septal regions. These findings suggest that symptomatic and hemodynamic 
improvement after the procedure can be ascribed, at least partly, to favorable functional 
changes in the non-infarct related LA and LV segments.
9:30 a.m.
904-263 Echocardiographic Predictors of the Left Ventricular 
Systolic Function after Mitral Valve Repair in Patients 
with Severe Mitral Regurgitation: Conventional 2-
Dimensional Versus Speckle Tracking Parameters
Jong-Min Song, Eun-Jeong Lee, Min-Jung Shin, Jae-Hyoung Park, Jong-Pil Park, Jae 
Won Lee, Duk-Hyun Kang, Jae-Kwan Song, Asan Medical Center, Seoul, South Korea
Background: Clinical values of speckle tracking parameters in predicting left ventricular 
(LV) systolic function after surgical repair of mitral regurgitation (MR) have not been 
demonstrated.
Methods: In 93 patients with severe MR, 2-dimensional echo and speckle tracking 
imaging were performed before MR repair, and longitudinal, radial, and circumferential 
strains and peak strain rates, and LV torsion were measured. After surgery, echo was 
repeated ≤ 7 days.
Results: Post-surgery LV ejection fraction (EF) significantly correlated with pre-surgery 
LV end-systolic and end-diastolic dimensions, end-systolic and end-diastolic volumes, 
EF, MR orifice area, and circumferential peak strain rate, whereas it did not with other 
strain rates, strains and LV torsion. By multiple linear regression analysis, pre-surgery 
LV end-systolic dimension (p<0.001) and MR orifice area (p<0.01) were predictors of 
post-surgery EF. ROC curve for predicting a normal post-surgery LV EF (≥55%) showed 
that area under curve of end-systolic LV dimension (0.82) was larger than those of MR 
orifice area (0.69) and circumferential strain rate (0.61) (Figure). Pre-surgery end-systolic 
LV dimension ≤ 40 mm predicted normal post-surgery LV EF with a sensitivity of 84% and 
a specificity of 67%.
Conclusion: LV EF immediate after MR repair is determined by pre-surgery LV end-
systolic dimension and severity of MR. Speckle tracking parameters are not superior to 
conventional parameters in predicting LV EF after mitral valve repair.
9:30 a.m.
904-264 E/Ea by Tissue Doppler Imaging; Lateral E/Ea is the 
Most Reliable Predictor of Left Ventricular Filling 
Pressure in Patients With Old Myocardial Infarction 
Irrespective of Abnormal Wall Motion Area
Takayuki Kawata, Yojiro Suko, Takashi Tamura, Satoru Watanabe, Nami Nishimura, 
Shinya Abe, Tobu Chiiki Hospital, Tokyo Metropolitan Health and Medical Treatment 
Corporation, Tokyo, Japan
Background: The ratio of early transmitral blood flow velocity to tissue Doppler mitral 
annular early diastolic velocity (E/Ea) has been known to correlate with left ventricular filling 
pressure (LVFP). However, there are few data about optimal measurement point of mitral 
annular velocity to predict LVFP in patients with regional wall motion abnormalities.
Methods: We studied 46 patients (69 ± 9 years, 38 male, ejection fraction 46.9 ± 7.4 %) with 
old myocardial infarction. Patients with atrial fibrillation, significant valvular disease and acute 
coronary syndrome were excluded from the study. After conventional 2D echocardiography, 
E/Ea at each segment (lateral, septal, anterior, and inferior) of mitral annulus was evaluated 
using tissue Doppler imaging. Within 24 hours after echocardiography, all patients underwent 
cardiac catheterization to assess left ventricular pre-A-wave pressure (Pre-A). We classified 
the patients with left anterior descending coronary artery (LAD) area infarction as group A, 
the patients without LAD area infarction as group B.
Results: Three patients had 2-vessel disease including LAD, we classified them as group 
A. In all patients (n = 46), E/Ea at each segment positively correlated with Pre-A (lateral, 
r = 0.79; septal, r = 0.64; anterior, r = 0.69; inferior, r = 0.56; p < 0.0001, respectively). In 
group A (n = 28), E/Ea at each segment also positively correlated with Pre-A (lateral, r = 
0.78, p < 0.0001; septal, r = 0.57, p < 0.01; anterior, r = 0.57, p < 0.01; inferior, r = 0.45, 
p < 0.05), lateral E/Ea showed most strong correlation. In group B (n = 18), E/Ea at each 
segment correlated with Pre-A at same degree (lateral, r = 0.79; septal, r = 0.72; anterior, 
r = 0.79; inferior, r = 0.71; p < 0.001, respectively). Bland-Altman method showed lateral 
E/Ea agree well with Pre-A compared with another segment in all patients. Moreover, 
multiple regression analysis indicated that lateral E/Ea is the best predictor of Pre-A (β = 
0.85, p < 0.01) in all patients.
Conclusions: Our results showed that lateral E/Ea is the most reliable predictor of LVFP 
in patients with regional wall motion abnormalities after myocardial infarction irrespective 
of abnormal wall motion area.
9:30 a.m.
904-265 Role of the Left Atrial Function on the 
Pseudonormalization of the Transmitral Flow Velocity 
Pattern Evaluated by Newly Developed Automatic Left 
Atrial Volume Tracking Technique
Tomotsugu Tabata, Kosuke Kinoshita, Hiroatsu Yokoi, Wakaya Fujiwara, Osamu Inami, 
Daisuke Mukaide, Atsushi Watanabe, Yoshinori Sugishhita, Gen Ukai, Masanori 
Nomura, Fujita Health University Second Hospital, Nagoya, Japan
Background: Left atrial (LA) volume loop can be created by automatically tracing LA 
endocardium (LA volume tracking: LAVT) using two-dimensional tissue tracking technique. 
The purpose was to assess the role of LA function on the pseudonormalization of the 

















transmitral flow (TMF) using LAV loop obtained by LAVT technique.
Methods: Subjects consisted of 21 normal volunteers and 46 patients with several 
cardiac diseases. Image clops of the apical four chamber view were stored into the 
commercially available EUB-6500 (Hitachi Medico, Japan). LA endocardium at ECG-R 
wave was manually traced, and the LAV loop was created by automatically calculating 
subsequent volumes (E-tool Viewer). A 90mmHg of preload was increased by a lower 
body positive pressure (LBPP) system. LAV index (LAVI) at a given cardiac phase was 
calculated dividing LAV by body surface area. The early (dV/dtE) and late diastolic (dV/
dtA) LA emptying rates were calculated from the first derivative of LAV loop. Subjects 
were divided into the N-PN group (n = 55) with their early (E) and late (A) diastolic TMF 
velocities both increased, and the PN group (n = 12) with their E velocity increased and 
A velocity decreased by LBPP.
Results: 1) During LBPP, the maximal LAVI in both the groups increased significantly 
(N-PN: 25.3 vs 29.1ml, p<0.0001; PN: 28.5 vs 34.9ml, p<0.01). 2) In the N-PN group, the 
passive (7.0 vs 8.4ml, p<0.001), active (6.6 vs 7.0ml, p<0.05) and total (13.7 vs 15.5ml, 
p<0.0001) emptying LAVI increased significantly. The dV/dtE (119 vs 147ml/s, p<0.0001) 
and dV/dtA (133 vs 153ml/s, p<0.001) increased significantly. On the other hand, there 
was no change in those parameters in the PN group. 3) As a result, the minimal LAVI 
became significantly greater in the PN group than in the N-PN group (18.4 vs 13.6ml, 
p<0.05). The ratio of E/E’ during LBPP was significantly greater in the PN group than in 
the N-PN group (12.2 vs 8.5, p < 0.01).
Conclusions: In patients with N-PN group, the LA forward stroke increased by an 
increase in the LA emptying volumes. In contrast, the lack in the LA emptying volume 
increase responding to preload increase caused elevated LA pressure and the 
pseudonormalization of the TMF pattern in the PN group.
9:30 a.m.
904-266 Evaluation of Right Intraventricular Dyssynchrony by 
Two-Dimensional Strain Echocardiography in Patients 
with Pulmonary Arterial Hypertension
Andreas P. Kalogeropoulos, Vasiliki V. Georgiopoulou, Sharon Howell, Maria-Alexandra 
Pernetz, Matthew Mendez-Zfass, Neelima Tammareddi, Stamatios Lerakis, Randolph P. 
Martin, Emory University School of Medicine, Atlanta, GA
Background: The performance of right ventricle (RV) has major prognostic implications 
in patients with pulmonary arterial hypertension (PAH). Intraventricular dyssynchrony 
might play an important role in RV dysfunction in these patients.
Methods: We evaluated 36 patients with PAH without RBBB (24 female, 44±14 yrs) 
and 39 controls (26 female, 43±18 yrs). Global and segmental longitudinal deformation 
parameters of the RV were recorded by two-dimensional strain echocardiography from 
apical 4-chamber views using a 6-segment model (Figure). Σhe standard deviation of the 
corrected time from QRS onset to peak strain of the 6 segments (RV-SD6) was employed 
to quantify right intraventricular dyssynchrony.
Results: Global RV strain was significantly depressed in patients with PAH compared to 
controls (-15.7±4.4% vs. -22.8±2.9%, p<0.001). RV-SD6 was significantly higher in PAH 
patients (63±21ms vs. 25±15ms in controls, p<0.001); dyssynchrony in PAH was found to 
derive mainly from delayed contraction of the basal and mid RV free wall. Mean pulmonary 
pressure and RV enlargement, but not QRS duration, were independently associated with 
RV-SD6. RV function was significantly worse in the subgroup of PAH patients (n=25) with 
an RV-SD6 >55ms (upper 95% limit in controls).
Conclusion: Quantification of right intraventricular dyssynchrony by two-dimensional 
strain echocardiography suggests that mechanical RV dyssynchrony is prevalent in PAH 
and leads to more pronounced RV dysfunction. 
9:30 a.m.
904-267 Incremental Prognostic Value of Lateral Left Ventricular 
Lead Position in Predicting Long-Term Survival after 
Cardiac Resynchronization Therapy
Cheuk-man Yu, Qing Zhang, Joseph YS Chan, Gabriel WK Yip, Wynnie Chan, Yat-yin 
Lam, Jeffrey WH Fung, The Chinese University of Hong Kong, Hong Kong, Hong Kong
Objective: This study examined whether a postero-lateral (PL) lead position possess 
incremental value to systolic dyssynchrony in predicting a better long-term survival after 
cardiac resynchronization therapy (CRT).
Background: In patients received CRT, treatment efficacy can be affected by a number 
of disease and implantation factors, though the prognostic significance of left ventricular 
(LV) lead position has not been explored.
Methods: Heart failure patients (n=134, mean age=65±13 years, 74% men) received CRT 
were followed-up for a mean period of 39±24 months. LV lead position was adjudicated 
offline from cine fluoroscopy by 2 cardiologists. Baseline dyssynchrony was assessed 
by tissue Doppler imaging by measuring the standard deviation of time to peak systolic 
velocity in 12 LV segments (Ts-SD >33ms). The relationship between LV lead position/
dyssynchrony and mortality (all-cause and cardiovascular) were compared by Kaplan-
Meier survival analysis and followed by Cox regression analysis.
Results: At a mean follow up period of 39±24 months, the all-cause and cardiovascular 
mortalities were 38% (n=51) and 31% (n=42) respectively. The presence of dyssynchrony 
plus a PL lead position predicted a lower all-cause (29% Vs 47%, Log-rank χ2=5.38, 
P=0.02) and cardiovascular (21% Vs 41%, Log-rank χ2=6.75, P=0.009) mortality. The 
all-cause mortality was as high as 62% when patients had neither dyssynchrony nor a PL 
lead position, but reduced to 29% when both criteria were present, and was between 45-
46% when only one criteria was present (χ2=6.79, p=0.01). The corresponding figures for 
cardiovascular mortality were 62%, 36-38% and 21% respectively (χ2=9.54, p=0.004). By 
Cox regression analysis, combining dyssynchrony and a PL lead position independently 
predicted a lower all-cause (β=0.522, CI=0.285 to 0.954, P=0.035) and cardiovascular 
morality (β=0.464, CI=0.237-0.910, P=0.025). Furthermore, the absence of both criteria 
also precluded the occurrence of LV reverse remodeling at 3-month. Conclusions: The 
placement of LV lead at a PL position provided incremental value in predicting a lower all-
cause and cardiovascular mortality during long-term follow up of patients received CRT.
9:30 a.m.
904-268 Effects of Aging on Left Atrial Pump Function Assessed 
by 2D Speckle Tracking Echocardiography
Kyoko Okamatsu, Hiromi Nakai, Tomoko Nishikage, Yutaka Otsuji, Roberto M. Lang, 
Masaaki Takeuchi, University of Occupational and Environmental Health, School of 
Medicine, Kitakyushu, Japan, University of Chicago Medical Center, Chicago, IL
Background: Aging affects left atrial (LA) pump function. Methods: To determine the 
feasibility of measuring LA volume with 2D speckle tracking echocardiography (STE), 
and the effects of aging on LA function, 2D apical 4-chamber view was acquired with 
high flame rates (iE33, Philips) in 81 healthy volunteers (14 to 69 years, 55 men). LA 
wall was tracked frame-by-frame basis using a prototype speckle tracking software 
(QLab), and LA volume waveforms were generated. Maximum and minimal LA volume 
(LAVmax, LAVmin), and the LA volume prior to atrial contraction (LAVa) were measured. 
Passive emptying % of total emptying (LA conduit function) and active emptying % of total 
emptying (booster function) was calculated as ((LAVmax-LAVa)/(LAVmax-LAVmin))*100 
and ((LAVa-LAVmin)/(LAVmax-LAVmin))*100. Results: Adequate LA volume waveforms 
were obtained in all subjects. A good correlation was obtained between LA volume with 
2DSTE and that by conventional 2D echo with biplane Simpson’s method (LAVmax: 
r=0.94, p<0.001, LAVmin: r=0.85, p<0.001). Passive and active emptying indices had 
a significant age dependency (r=0.74, p<0.001). Overall, passive emptying accounted 
for 66% of the total LA emptying ranging from 84% in the youngest to 50% in the oldest 
decade. Conclusions: Aging significantly affects LA conduit and booster function. 2DSTE 
can effectively measure LA volume and has a potential for the noninvasive assessment 
of LA pump function.
9:30 a.m.
904-269 Is Age Related Exercise Capacity Reduction Due to 
Regional Left Ventricular Diastolic Asynchrony in 
Healthy Subjects?
Fabien Chenot, Patrick F. Montant, Céline Goffinet, A.C. Pouleur, J.B. le Polain 
de Waroux, David Vancraeynest, Agnes Pasquet, Bernhard Gerber, Jean-Louis 
Vanoverschelde, UCL - St-Luc, Brussels, Belgium
Background: In the present study we sought to investigate whether age-related reduction 
of excercise capacity is due to a global and homogeneous change of diastolic properties 
or by opposition due to regional asynchronism of diastolic relaxation in the aging heart.
Methods: 66 volunteers (59% males, age: 49±15, range 23-79 years) without coronary 
risk factors and with absence of coronary artery disease proven by normal multidetector 
computed tomography underwent maximal exercise test with peak oxygen consumption 
measurement (Vo2max). Doppler pulse wave mitral inflow pattern (E/A) and color tissue 
doppler early diastolic velocity (Em) in 6 basal and 6 mid LV segments was assessed at 




rest. Diastolic asynchrony was calculated as the standard deviation of the time to peak 
Em (Te-SD) among the 12 segments. These parameters were correlated to VO2max.
Results: As expected, Vo2 max, E and E/A were correlated to increasing age (r = - 0.93, r = 
-0.5, r = -0.74, respectively , all p < 0.0001). Mean Te-SD was 17 ± 6 msec among the 12 
segments. Te-SD correlated only slightly with age (r = 0.25, p = 0.048) and not with Vo2 
max
 (r = -0.24, p = 0.07). By opposition, VO2 max correlated well with E/A ratio (r = 0.69, p < 
0.0001)
 
. Using multivariate analysis, only Em in basal segments and peak exercise heart 
rate (both p<0.0001) were related to Vo2 max.
Conclusions: Age-related Vo2 max reduction is affected by a global progressive decrease 
in diastolic function but not to regional asynchrony of diastolic LV function.
9:30 a.m.
904-270 Effect of Transmurality and Extent of Myocardial 
Infarction on Left Ventricluar Twist
Jianwen Wang, Sherif F. Nagueh, Liyun Rao, Yuesheng Ling, April Gilbert, Dirar S. 
Khoury, the Methodist Research Institute, Houston, TX
Background: Infarct transmurality and extent have significant impact on the management 
and prognosis in patients with myocardial infarction. LV twist reflects systolic function. This 
study was performed to test the effect of infarct transmurality and extent on twist.
Methods: Myocardial infarction was induced by occlusion of proximal left anterior 
descending artery in 10 adult dogs (weight, 35-40kg). Transthoracic echocardiography 
was performed at baseline and 6 weeks after occlusion (end-point). In addition to images 
for conventional analysis, 2D LV cross-sectional loops were acquired at basal and apical 
levels at a frame rate of 80 frames/s. Endocardial electroanatomic mapping (Carto) was 
performed by recording electrograms at about 200 LV sites in each dog at end-point. At 
the end of study, the animals were euthanized and myocardium from all 17 segments 
was obtained for pathologic exam. Rotation was measured at basal and apical LV levels 
using 2D speckle tracking technique. Peak-to-peak voltage of bipolar electrograms was 
measured by Carto.
Results: Eight dogs survived till end-point. Scar was found in the middle and apical 
anterior wall and anterioseptum (infarct region) both by pathology and Carto. The infarct 
was considered transmural when the scar depth within the wall was ≥ 50%, and non-
transmural when the depth was < 50%. Twist was significantly reduced at end-point 
compared to baseline in animals with transmural infarct (6.6±3.5 º at baseline vs. 2.2±1.6º 
at end-point, n=5, P=0.04), but not in animals with non-transmural infarct (6.1±2.1º at 
baseline vs. 5.6±1.4º at end-point, P=0.61). Moreover, twist was significantly lower in 
animals with transmural infarct than those with non-transmural infarct (P=0.02). LV twist 
at end-point was significantly related to the voltage of bipolar electrograms in the infarct 
region (0.8±0.2 mV, r=0.82, P=0.01). However, twist showed only a trend of correlation 
with scar surface area derived by Carto (r=0.69, P=0.06).
Conclusions: LV twist is significantly related to infarct transmurality. LV twist is reduced 
in transmural infarct, but not in nontransmural infarct. The relation of twist to myocardial 
infarct area needs further investigation.
9:30 a.m.
904-271 Localization of Cardiac Resynchronization According to 
Echocardiography: Single-Center Pilot Trial Results
Steven E. Girard, James H. Kappler, Marlo F. Leonen, Jan M. Shanahan, Timothy 
S. Shinn, Radmira S. Greenstein, Stuart A. Winston, Jihn D. Han, Ralph G. O’Brien, 
Jennifer Czerwinski, Mark E. Cowen, Michigan Heart & Vascular Institute, Ann Arbor, MI, 
Case Western Reserve University, Cleveland, OH
Background: To determine the feasibility and effectiveness of targeting left ventricular 
(LV) lead position at cardiac resynchronization therapy (CRT) using tissue Doppler 
imaging (TDI).
Methods: At a single center, we randomized 61 patients to guided therapy (n = 32) or a control 
group (n = 29). In all patients, we analyzed 6 basal LV segments for viability and TDI velocity. In 
the guided group, the implanting physician targeted the LV lead tip to a viable basal LV segment 
with the longest time-to-peak systolic ejection phase TDI velocity. In controls, TDI data were not 
made available at implantation. The primary outcome was % reduction in end-systolic volume 
(ESV) at 6 months, with rank ordering to account for death, assist device, or withdrawal.
Baseline Characteristics
Parameter Guided Group (n=32) Control Group (n=29)
Age (yr) 71 ± 12 69 ± 11
Ischemic 21 (66%) 18 (62%)
QRS (ms) 164 ± 29 160 ± 20
QoL Score 54 ± 14 52 ± 24
LV EDV (mL) 220 ± 82 226 ± 74
LV ESV (mL) 172 ± 77 166 ± 66
LV EF (%) 25 ± 8 28 ± 6
Ts-6-max (ms) 107 ± 46 105 ± 38
Results: Guiding CRT did not significantly affect procedure or fluoroscopy times, nor 
implant morbidity. The primary outcome in the guided group was similar to controls with 
a generalized odds ratio 0.86 (95% C.I. 0.48-1.55), where odds >1 would favor guided 
therapy. The exact target segment was paced in 19% of guided patients and 7% of controls, 
an adjacent segment in 55% of guided and 52% of controls (p = 0.12). A clinical composite 
response was noted in 68% of guided patients and 72% of controls (p=0.69), an echo 
response (>10% ESV reduction) in 48% of the guided group and 50% of controls (p=0.90).
Conclusions: Targeting CRT appeared safe, but exact concordance was achievable in 
a small proportion of patients. Future studies are needed before TDI-guided CRT can be 
recommended.
9:30 a.m.
904-272 The Effect of Biventricular Pacing Optimization on Left 
Ventricular Torsion as Evaluated by Speckle Tracking 
Imaging
Jay E. Tiongson, Asim Rafique, David Singh, Tasneem Z. Naqvi, Cedars Sinai Medical 
Center, Los Angeles, CA
Background: Left ventricular torsion (LVTor), the difference between apical left ventricular 
rotation (LVRot) and basal LVRot, is depressed in heart failure (HF) patients with LV 
dysfunction. Medical therapy in these patients has been shown to improve basal LVRot. We 
evaluated the effect of ultrasound-guided optimization (USOpt) of biventricular pacing (CRT) 
on basal and apical LVRot and LVTor as evaluated by speckle tracking imaging (STI).
Methods: 20 patients with HF and LV dysfunction undergoing USOpt were evaluated 
prospectively. Optimization of atrioventricular and interventricular delay was performed 
by a single echocardiographer blinded to LVRot according to LV systolic ejection period, 
diastolic filling time, mitral and pulmonary vein filling patterns, and intra- and interventricular 
asynchrony using tissue synchronization imaging. Blinded offline assessment of STI 
was performed at baseline pacemaker settings and after optimization. Pre- and post-
optimization data were compared using paired t-test.
Results: In 18 pts with analyzable results (66±10yrs, 6 female, 12 ischemic, EF 30±10%, 
NYHA class 3±1), apical LVRot was significantly improved after USOpt (1.3 vs. 3.7 
degrees, P=0.03), resulting in a trend towards improved LVTor (3.5 vs. 5.7 degrees, 
P=0.13). See figure for patient example.
Conclusions: Apical LVRot in HF pts with LV dysfunction is improved by USOpt of CRT. LVTor 
as evaluated by STI may serve as a surrogate endpoint for future CRT optimization studies.


















904-273 Delayed Left Ventricular Untwisting Motion Detects 
Early Abnormality in Patients With Hypertension
Eiichi Hyodo, Kumiko Hirata, Toshio Saito, Kazue Okajima, Makoto Hirose, Yuji 
Sakanoue, Yukio Nishida, Takahiko Kawarabayashi, Minoru Yoshiyama, morimoto, 
Junichi Yoshikawa, Higashisumiyoshi Morimoto Hospital, Osaka, Japan, Osaka City 
University, Osaka, Japan
Background: Left ventricular (LV) torsion and untwisting motion play an important role in LV 
ejection and filling. Recently, two-dimensional ultrasound speckle tracking imaging allows 
the measurement of LV torsion. The estimation of LV torsion and untwisting motion would 
be useful in evaluating patients with hypertensive heart disease whose diastolic function 
is impaired. However, taken that there are few data available, we aimed to evaluate the 
application of LV torsion and untwisting motion in patients with hypertension.
Methods: We acquired basal and apical short-axis images on 3 groups of patients; 10 
hypertensives with (Group A) and without LV hypertrophy (Group B), and 10 normal 
controls (Group C). The LV torsion velocity (Tor-v), untwisting velocity (Unt-v) and torsion 
degree (D) were defined as the net differences of LV rotation velocity and degree in 
systole and early diastole at the basal and apical planes. For temporal analysis, the time 
sequence was normalized to the percentage duration of systole, with onset of the ECG 
QRS interval defining t = 0%, and aortic valve closure (from the LVOT velocity) defining t 
= 100%, that is time of maximal Tor-v (Ttor-v) and maximal Unt-v (Tunt-v). In addition, LV 
ejection fraction and diastolic indices were also measured.
Results: Unexpectedly, among the 3 tested groups, Tor-v and Ttor-v were found not to be 
significant factor for the evaluation of patients with hypertension. Unt-v was decreased 
only in Group A. D was increased both in Group A and B, but not in Group C. Interestingly, 
Tunt-v showed significant difference among the 3 groups in the order (Group A (115 ± 9) 
> Group B (125 ± 9) >Group C (134 ±9)).Tunt-v was found singnificant correlation with 
the LV mass index and the ratio of early diastolic transmitral velocity to early diasolic 
tissue velocity (E/E’) (R=0.41, P<0.05, R=0.54, P<0.05, respectively) in patients with 
hypertension.
Conclusions: LV untwisting delay was observed even in patients with hypertension without 
LV hypertrophy. This non-invasive assessment of untwisting impairment was related to 
increase of LV mass and diastolic dysfunction.
9:30 a.m.
904-275 Load Dependence of 2D Strain Rate and Doppler Tissue 
Myocardial Velocities : Analysis During ExtraCorporeal 
Life Support
Nadia Aissaoui, Alain Combes, Emmanuel Guerot, Jean Chastre, Pascal Leprince, 
Elisabeth Vaissier, Philippe Leger, Benoit Diebold, HEGP & INSERM U678, Paris, 
France, Pitie Salpetriere Hospital, Paris, France
Background: This study was designed to assess the load dependence of a recently 
introduced post processing of native echocardiographic sequences (the “2D strain rate” 
Imaging (2DSRI)).
Methods: ExtraCorporeal Life Support (ECLS) is a treatment of cardiogenic shock 
that induces major load manipulation and, thus, offers opportunities for testing the load 
dependence. The latter was evaluated on a series of 33 patients daily imaged during ECLS 
output variations. 22 of them tolerated acute decrease to 33 or 10 % of the initial support (70 
load conditions). The haemodynamic status was assessed with the mean invasive arterial 
pressure (MAP), Aortic Doppler VTI, Mitral Doppler E wave (Em), and Ejection Fraction 
(EF). The lateral and septal wall motion were assessed using 2DSRI : systolic peak velocity 
(Sv), strain (S), strain rate (SR) and early diastolic velocity (Ev). Moreover, systolic and early 
diastolic (E’) Tissue Doppler velocities were studied at the mitral annulus level.
Results: The load manipulation induced by the decrease of the ECLS output were 
documented by the significant changes (p<<0.01) of MAP, aortic VTI, EM and EF: decrease of 
Em (- 25cm.s-1) and Em/E’ (+ 2), increase of MAP (+ 16mmHg), VTI (+ 3cm) and EF (+ 4%). 
The load dependence of 2DSRI parameters is shown on Table 1. Similarly, the TD velocities 
are modified by load variations (p<<0.01) even if these variations are low (- 0.3cm.s-1).
Conclusion: 2DSRI parameters demonstrate a clear load dependence during acute 
manipulations associated with ECLS.













4.80 0.43 + 0.33 0.41 + 0.35




6.00 0.58 + 0.42 0.58 + 0.37
p <10-5 0.004 0.001 0.03 0.01
9:30 a.m.
904-276 Usefulness of Aortic Strain Analysis by Vector Velocity 
Image as a New Echocardiographic Measure of Arterial 
Stiffness
Kye Hun Kim, Ji Sun Lee, Hae Sook Kim, Hyun Ju Yoon, Nam Sik Yoon, Jae Youn Moon, 
Young Joon Hong, Hyung Wook Park, Ju Han Kim, Youngkeun Ahn, Myung Ho Jeong, 
Jeong Gwan Cho, Jong Chun Park, Jung Chaee Kang, Chonnam National University 
Hospital, Gwangju, South Korea
Background: Arterial stiffness is an emerging risk factor of cardiovascular diseases or 
events. The aim of this study was to investigate the usefulness of vascular strain analysis 
by vector velocity image (VVI) as a new echocardiographic measure of arterial stiffness.
Methods: A total of 115 patients (55.1±14.9 years, 56 males) with sinus rhythm who 
underwent transesophageal echocardiography (TEE) were enrolled. Pulse wave velocity 
(PWV) was measured as a standard parameter of arterial stiffness by VP 2000 pulse 
wave analysis system (Colins, Japan). Intima-media thickness (IMT), maximal plaque 
thickness, distensibility (AOdis), and peak strain (PS) measured by VVI of descending 
thoracic aorta were measured as a echocardiographic parameters of arterial stiffness by 
TEE (Sequoia, Simens, USA). PWV and echocardiographic parameters were compared.
Results: Heart-femoral PWV (HFPWV) was 939.8±293.3 cm/s and brachial-ankle PWV 
(BAPWV) was 1462.4±296.2 cm/s. Aortic IMT was 1.11±1.51 mm and maximal plaque 
thickness was 4.25±2.31 mm. AOdis was 8.99±4.11% by diameter change, 10.83±5.87% 
by cross-sectional area (CSA) change, and 10.12±5.71% by VVI. Mean PS of aortic wall 
measured by VVI was 4.50±3.11%. PS showed significant negative correlation with age 
(r=-0.58, p<0.01), aortic IMT (r=-0.39, p<0.01), HFPWV (r=-0.41, p<0.05), and BAPWV 
(r=-0.74, p<0.05). PS showed significant positive correlation with AOdis (r=0.80 by diameter 
change, r=0.83 by CSA change, r=0.89 by VVI, p<0.05). Aortic IMT showed significant 
positive correlation with age (r=0.55, p<0.01), maximal plaque thickness (r=0.41, p<0.01), 
HFPWV (r=0.40, P<0.05), and BAPWV (r=0.34, p<0.05). Aortic IMT showed significant 
negative correlation with AOdis (r=-0.38 by diameter change, r=-0.43 by CSA change, r=-
0.45 by VVI, p<0.01) AOdis showed significant negative correlation with HFPWV (r=-0.41 
by diameter change, r=-0.52 by CSA change, r=-0.42 by VVI, p<0.01) and BAPWV (r=-0.74 
by diameter change, r=-0.75 by CSA change, r=-0.78 by VVI, p<0.01).
Conclusions: PS and AOdis measured by VVI were significantly associated with arterial 
stiffness. Vascular strain analysis by VVI can be used as a newer parameter of arterial 
stiffness.
9:30 a.m.
904-277 Structural Abnormalities in Thoracic Aortic Aneurysm 
Associated With Bicuspid Aortic Valve Can Be 
Identified Noninvasively by Quantitative Ultrasound
Vyacheslav Nadvoretskiy, Scott LeMaire, Yong-Jian Geng, Xing-Li Wang, Joseph 
Coselli, Dianna Milewicz, Jeffrey Towbin, Shuping Ge, Baylor College of Medicine/Texas 
Heart Institute, Houston, TX, University of Texas Houston, Houston, TX
Background: Previous studies have shown that cell injury, inflammation and repair exist 
in the aortic wall in bicuspid aortic valve (BAV) disease, which can cause thoracic aortic 
aneurysm and dissection (TAAD). In this study, we sought to pursue the use of quantitative 
ultrasound methods for detecting structural abnormalities in the aorta as potential 
measures for early diagnosis, prognosis and monitoring therapeutic interventions for 
TAAD associated with BAV.
Methods: A total of 48 ascending aortic specimens from patients with BAV (n = 37, age 
48.0 ± 11.7) and normal controls (heart transplant donors or recipients, n = 11, age 42.2 
± 16.1) were studied using a 10 MHz ultrasound transducer in an ex vivo system. Radio-
frequency (RF) images were acquired to determine calibrated radial (cr) and longitudinal 
(cl) integrated backscatter (IBS) as well as anisotropy of IBS. Histology analysis was 
performed with Movat staining and the relative amount of elastin, collagen, extracellular 
matrix and smooth muscle cells were measured using IMAGE-PRO. The degree of 
disorganization of elastin fibers was assessed using a score index (1 = well-organized 
and, 4 = chaotic).
Results: IBS (p<0.0001) and anisotropy (p<0.005) are significantly different in BAV compared 
with control group. The relative amount of elastin and collagen is reduced in BAV group 
(p<0.05). The score index is significantly greater in BAV group (p<0.05). There are no significant 
differences in extracellular matrix and smooth muscle cells between the two groups.
Conclusions: Our data suggest that there are significant differences in IBS in BAV group 
compared with control specimens. These differences are related to the architectural 
disarray of aortic wall component. Ultrasound methods may provide a useful noninvasive 
tool for diagnosis, prognosis and monitoring therapeutic interventions for TAAD associated 
with BAV.
9:30 a.m.
904-278 Exploring the Links Between Left Ventricular Diastolic 
Dysfunction and Reduced Exercise Tolerance in Newly 
Diagnosed Essential Hypertension: A Tissue Doppler 
Imaging Approach
Dimitris Chatzis, Costas Tsioufis, Dimitris Tsiachris, Efstathios Taxiarchou, Maria 
Selima, Dimitris Tousoulis, Christodoulos Stefanadis, Ioannis Kallikazaros, Department 
of Cardiology, Hippokration Hospital, Athens, Greece
Background: Left ventricular (LV) diastolic dysfunction, an essential determinant of heart 
failure with preserved ejection fraction, and diminished exercise tolerance are correlated 
with adverse cardiovascular outcomes. We investigated the plausible relationship of these 
parameters in the setting of essential hypertension (EH).
Methods: 121 consecutive patients (aged 52 years) with untreated stage I - II EH 
underwent a negative for ischemia, maximal exercise treadmill test and were classified 
based on the amount of metabolic equivalents achieved as fit (METS>10.6 ml/kg/min, 
N=60) and unfit (METS≤10.6 ml/kg/min, N=61). All the participants underwent 24hour 
ambulatory blood pressure (BP) measurement and LV diastolic function evaluation by 
pulsed tissue Doppler Imaging (TDI), averaging diastolic mitral annular velocities (Em, 
Am) from 4 separate sites of measurement (LV lateral, septal, anterior and inferior wall).
Results: The two groups did not differ significantly in terms of metabolic profile and 
office BP values. Unfit hypertensives, compared to the fit ones, were older (by 4.5 
years, p=0.02), had greater 24hour pulse pressure (by 3.4 mmHg, p=0.028) and lower 
prevalence of male gender (by 28%, p<0.001). Furthermore, the two groups did not differ 
in LV mass index, relative wall thickness and transmitral Doppler derived indices, but unfit 
patients compared to their fit counterparts, exhibited lower Em/Am ratio (by 0.18, p<0.05) 
and greater E/Em ratio (by 1.8, p<0.001). In the entire study population the amount of 
achieved METS was related to age, gender, Em/Am ratio, E/Em ratio (r=-0.352, r=0.401, 




r=0.369 and r=-0.385 respectively, p<0.001 for all cases) and 24hour pulse pressure (r=-
0.205, p=0.024). Multiple linear regression analysis revealed that the only independent 
predictors of achieved METS were gender (β=0.345, p<0.001) age (β=-0.213, p=0.013) 
and the TDI-derived Em/Am ratio (β=0.200, p=0.017).
Conclusions: Reduced exercise tolerance is accompanied by impaired LV relaxation and 
greater LV filling pressures in the setting of untreated EH. The above interrelationship may 
further explain the adverse prognostic role of LV diastolic dysfunction.
9:30 a.m.
904-279 Continuous Positive Airway Pressure Therapy Reverses 
Latent Left Ventricular Longitudinal Dysfunction in 
Patients With Obstructive Sleep Apnea Syndrome: 
Demonstration by Two-Demensional Speckle Tracking 
Echocardiography
Nobuhiko Haruki, Yoshio Kanazawa, Noriko Tsubota, Rie Shintome, Yutaka Otsuji, 
Roberto M. Lang, Masaaki Takeuchi, University of Occupational and Environmental 
Hearth, Kitakyushu, Japan
Background: Repetitive hypoxia during overnight sleeping in patients with obstructive 
sleep apnea syndrome (OSAS) produces latent left ventricular (LV) longitudinal dysfunction. 
We hypothesized that continuous positive airway pressure (CPAP) therapy could reverse LV 
longitudinal dysfunction. Methods: To address this, 2D speckle tracking echocardiography 
(2DSTE) at 3 levels of both LV short-axis view and apical view was acquired in 14 OSAS 
patients before and immediately after overnight sleeping. Subsequently, CPAP therapy had 
been initiated, and the same measurements were obtained after 3 months of continuous 
therapy. A total of 28 normal subjects were served as a control group. Longitudinal strain 
(LS), radial strain (RS) and circumferential strain (CS) in the 18 LV segments were measured 
and averaged. Results: No significant change in LS, RS and CS were noted before and 
after sleeping in control subjects.Before the CPAP therapy, LS was significantly reduced 
with no significant changes in RS and CS after the overnight sleeping compared to before 
sleeping in OSAS patients. After the CPAP therapy, apnea-hypopnea index (AHI) was 
improved with disappearance of reduction in LS after overnight sleeping. Conclusions: 
CPAP therapy improves not only AHI but also sleeping induced longitudinal LV dysfunction, 
which can be assessed by 2DSTE. 
9:30 a.m.
904-280 2D-Strain in the Evaluation of Early Alterations of 
Global and Regional Left Ventricular Function in Pre-
Hypertension
Vitantonio Di Bello, Enrica Talini, Maria Laura Canale, Giulia Dell’Omo, Silvia Affinito, 
Maria Grazia Delle Donne, Caterina Palagi, Carmela Nardi, Mario Mariani, Mario 
Marzilli, Pedrinelli Roberto, Pisa, Italy
Background: In pre-hypertensive (PH) ( JNC7) patients it is not clear if early alterations 
of left ventricular function are really present. Aim of the present work is to determine if 
new ultrasonic technique (2D-strain) is able to detect eventual very early alterations of left 
ventricular function in PH patients.
Methods : we studied 24 asymptomatic, uncomplicated pre- hypertensive patients (PH 
group)and 10 sex- and age-matched healthy volunteers (C group). All patients were 
analysed by conventional and new echocardiographic techniques (2D-Strain) with a GE 
echograph (Vivid 7).
Results : PH patients showed, by definition, an higher mean arterial pressure (PH: 
98.3±9.68 vs. C: 86.5 ± 7 mmHg, p<0.001); furthermore PH showed: a) an higher left 
ventricle mass values indexed for body surface (PH 98.5±23.9 vs C 70.6±16.1 g/m2, 
p<0.001); b) a normal left ventricular function evaluated by conventional echocardiography 
(for systole: ejection fraction, fractional shortening and for diastole: transmitral flow 
parameters);c) a reduced left ventricular diastolic function compared with C, evidenced by 
a lower peak E longitudinal strain rate (SR) (PH 1.2±0.3 vs C 1.5±0.5 sec-1, p<0.05) and 
d) an higher peak A longitudinal strain rate (PH 1.1±0.2 vs C 0.8±0.3 sec-1, p<0.0001) 
at septum level. We found a similar behavior of SR at lateral wall level. 2D-Strain analysis 
revealed a significant late diastolic alteration in left ventricular circumferential strain rate 
evidenced by an higher peak A SR in many explored segments. At linear regression 
analysis a significant direct correlation was found between systolic pressure, diastolic 
pressure, left ventricle mass and peak A 2D-longitudinal-strain rate at septum level as 
index of diastolic function, in absence of any correlation for systolic function.
Conclusions : High sensitive ultrasonic technique, as 2D-strain, demonstrates evidence 
of an early diastolic left ventricular dysfunction in pre-hypertension, essentially of late 
diastolic phase in longitudinal and circumferential planes; also in absence of alterations 
of echocardiographic conventional parameters. It opens discussion about eventual more 
aggressive treatment of these patients.
9:30 a.m.
904-281 Heart Failure Patients With Preserved Ejection Fraction 
Have a Resting and Exercise-Dependent Attenuation in 
Myocardial Function: Findings From the Dyssynchrony 
Induced by Ventricular Exertion in Heart Failure (DIVE-
HF) Study
Yi-Chih Wang, Chih-Chieh Yu, Ling-Ping Lai, Kathryn Hilpisch, Rodolphe P. Katra, Juey-
Jen Hwang, Jiunn-Lee Lin, National Taiwan University Hosipital, Taipei, Taiwan,ROC, 
Medtronic, Inc., Minneapolis, MN
Background: Heart failure with preserved ejection fraction (HFpEF) is a term used to 
describe a widely heterogeneous group of patients (pts) that exhibit HF symptoms, yet 
retain a relatively normal EF. Therefore, HFpEF is classically believed to be characterized 
by abnormalities in relaxation and compliance. To date, little is known regarding the 
baseline contractile function of these pts and how it changes with exertion.
Methods: To test the hypothesis that HFpEF pts exhibit altered ventricular contractile 
function compared to non-HF population, we studied clinical features, ECG characteristics, 
and echocardiography in 55 HFpEF pts and 10 controls (CTRL), at rest and during a mild 
(stage 2) and time-limited (6min) treadmill exertion protocol. HFpEF pts had compensated 
HF (NYHA functional class II-III) for at least 3 months and were divided into 2 groups 
(Group I, EF=36-50 %, N=25; Group II, EF>50 %, N=30).
Results: HFpEF pts demonstrated expected diverse clinical and functional features. 
Group II was older (69±7yrs), had more females (70%), more hypertension (100%) and 
less CAD (0%), compared to Group I (56±14yrs, 16%, 44% and 67%, respectively). 
Interestingly, at baseline, Group I and II had significantly lower mean myocardial velocities 
(Sm) compared to CTRL (5.3±1.2 and 5.8±0.9 vs. 7.0±1.1 cm/s, p<0.001, respectively). 
Immediately post exertion, Group I retained a significantly lower mean Sm compared to 
CTRL (5.8±1.6 vs. 8.3±1.4 cm/s, p<0.001), whereas Group II approached CTRL velocity 
(7.3±1.2 cm/s, p<0.05). This is reflected by significantly larger increase in recruitable Sm 
upon exertion in Group II (26%) compared to Group I (10%). In addition, while Group 
II demonstrated a heterogeneous Sm pattern across 12 myocardial regions of the left 
ventricle that is similar to CTRL, Group I blunted this pattern to a near homogenous Sm 
across all regions.
Conclusions: These data suggest that although HFpEF pts do have a depressed Sm in 
general compared to control, HF pts with an EF>50% retain the ability to increase Sm 
upon mild exertion compared to HF pts with EF between 36 and 50%. Importantly, this 
study supports the notion that HFpEF is not uniquely characterized by relaxation and 
compliance abnormalities.
9:30 a.m.
904-282 Initial Impairment in Left Atrial Function After 
Radiofrequency Ablation for Atrial Fibrillation Is 
Reversed at Mid-Term Follow-up
Ana Clara T. Rodrigues, Mauricio I. Scanavacca, Marcia A. Caldas, Viviane T. Hotta, 
Cristiano Pisani, Eduardo A. Sosa, Wilson Mathias, Jr., Heart Institute, Sao Paulo, Brazil
Radiofrequency ablation of pulmonary veins has been used to treat paroxysmal atrial 
fibrillation (PAF); atrial damage after ablation is an issue of concern. Objective: To evaluate 
left atrial (LA) function shortly and mid-term after ablation, we studied 33 consecutive PAF 
patients at baseline, 24 hours and at least 6 months after ablation. Methods: Patients 
in sinus rhythm and normal ventricular function were included.Echocardiographic 
measurements of LA volumes (Simpsons rule) were undertaken at each time point, as 
well as transmitral and tissue Doppler (TD) myocardial (Am) velocities (septal and lateral 
mitral annulus). LA emptying fraction (maximal - minimal LA volume/maximal LA volume) 
expressed LA function. Results: After 6 months, 33 out of 30 patients returned, all in 
sinus rhythm except for 2 (23 male, 58Ã‘Â± 12 years). Shortly after ablation, LA maximal 
volumes were unchanged and minimal volumes increased, resulting in a reduced 
LAEF. At mid-term follow-up, LA volumes and diameters were similar; both LAEF and 
TD Am had improved compared to shortly after ablation. Septal Am paralleled LAEF 
changes, both shortly (r = 0.46, p = 0.02) and mid-term after ablation (r = 0.47, p =0.002). 
Conclusion: After ablation, patients with PAF show an initial impairment in atrial function, 
also observed for TD, with later improvement. TD Am velocities may be used to monitor 
changes in LA function in these patients.
Table 2: Echocardiographic variables pre and post RF ablation 




(mm) 41±7 40±6 40±6 NS
LA maximal Volume (ml) 55±18 56±19 57±19 NS
LA minimal Volume (ml) 30±15 34±15 34±15 0.03
LAEF (%) 47±8 40±7 43±8 <0.05
Transmitral A wave(cm/s) 55±15 50±17 58±19 NS
Septal Am (cm/s) 8.1±2.0 6.9±2.0 7.7±1.4 <0.05
Lateral Am 
(cm/s) 7.9±2.3 7.2±2.9 8.1±2.8 NS


















904-283 Functional Correlates of Exercise Capacity in Patients 
With Hypertrophic Cardiomyopathy
Jianwen Wang, William A. Zoghbi, Miguel Quinones, Dirar S. Khoury, Sherif F. Nagueh, 
the Methodist Hospital Research Institute, Houston, TX
Background: Exercise capacity is an important parameter to obtain in hypertrophic 
cardiomyopathy (HCM) patients. The incremental role of myocardial deformation and twist 
in its determination remains to be elucidated.
Methods: HCM patients (n =30, 52±17 yrs, 17 females), and 20 controls underwent 
transthoracic echocardiography. 2-D loops of apical 4, 2, 3 chamber views and short-axis 
views at apical, mid and basal levels were obtained at 80 frames/s. Global longitudinal 
strain (SIl) in each of 3 apical views, circumferential strain (SIc), and radial strain (SIr, in 16 
segments) were measured from 3 cross-sectional views by speckle tracking, with average 
values used for analysis. Twist was calculated as difference between apical and basal 
rotations. Metabolic exercise testing was performed immediately after imaging.
Results: Twist (14±7º) and SI
c
 (-17±6%) were similar in HCM and normals (twist: 13±4º; 
SI
c
: -19±4%, both P>0.05). SIl (-13±4%) and SIr (31±9%) were reduced versus controls 
(SIl: -18±3%, SIr: 47±7%, both P<0.001). Maximal oxygen uptake (16±7 ml/kg/min) was 
related to twist (r=0.68, P=0.004), E/Ea (r=0.55, P=0.026), SI
r
 (r=0.8, P=0.02), and 
LVOT gradient (r=-0.49, p=0.03). On multivariable analysis, SI
r
 was its only independent 
predictor.
Conclusions: Twist and circumferential strain are preserved, while longitudinal and 
radial strains are reduced in HCM. Exercise capacity is related to a number of functional 
parameters, but global radial strain is its only independent predictor. 
9:30 a.m.
904-284 Elevated Plasma BNP Levels are Associated with 
Global Longitudinal Left Ventricular Dysfunction in 
Patients with Cardiac Amyloidosis
Jun Koyama, Hirohiko Motoki, Kazunori Aizawa, Hiroki Kasai, Atsushi Izawa, Takeshi 
Tomita, Setsuo Kumazaki, Hiroshi Tsutsui, Uichi Ikeda, Shinshu University School of 
Medicine, Matsumoto, Japan
Background: Cardiac amyloidosis is characterized by an early impairment in longitudinal 
left ventricular systolic function at a time when fractional shortening remains normal. We 
examined which direction of myocardial dysfunction (longitudinal, circumferential, and 
transverse strain) is mostly associated with elevated plasma BNP levels in patients with 
cardiac amyloidosis.
Methods: Fifty-nine consecutive patients with cardiac amyloidosis were underwent 
standard echocardiographic, Doppler flow, and 2 dimensional strain examinations. 
Plasma BNP levels were measured on the day of echocardiography. Global longitudinal 
and transverse LV strains were obtained in apical views, and global circumferential/ radial 
LV strains were measured in parasternal short axis views at basal and mid LV levels.
Results: Univariate and multivariate analyses showed that the global longitudinal strain is 
the most powerful and independent predictor of plasma BNP levels.
Conclusions: Global longitudinal LV dysfunction rather than global circumferential/
transverse dysfunction is associated with elevated plasma BNP levels in patients with 
cardiac amyloidosis.
Univariate analysis (echoparameters vs BNP)
*: independent predictors by multivariate analysis mean±SD R P value
Left Atrial Diameter, mm 37±6 0.37 0.004
Fractional Shortening, % 41±10 0.32 0.013
Transmitral Flow E/A 1.15±0.69 0.54 <0.0001
Transmitral Flow Deceleration Time, ms 205±55 0.14 NS
Pulmonary Venous Flow D/S 0.98±0.56 0.49 <0.0001*
Global Longitudinal LV Strain, % -13±5 0.69 <0.0001*
Mean Transverse LV Strain, % 18±9 0.40 0.017*
Global Circumferential LV Strain, % -19±4 0.12 NS
Mean Radial LV Strain, % 43±18 0.44 0.007
9:30 a.m.
904-285 Ventricular-Arterial Interactions Predict Survival in 
6,762 Patients with Left Ventricular Hypertrophy and 
Preserved Ejection Fraction
Richard V. Milani, Carl J. Lavie, Ochsner Health System, New Orleans, LA
Left ventricular hypertrophy (LVH) is a potent predictor of survival, but there is little 
data evaluating discriminatory markers of survival in patients who present with LVH 
and preserved ejection fraction (EF). We evaluated measures of vascular and cardiac 
energetics and efficiency in 6,762 consecutive patients (mean age 64±14 years) with LVH 
(LV mass index (LVMI) > 116 g/m2 for men and >104 g/m2 for women) and preserved EF 
(EF=60 ±5%) to determine their relative impact on subsequent survival. Compliance was 
defined as stroke volume divided by pulse pressure, and cardiac efficiency as stroke work 
divided by the rate-pressure product. After a mean follow-up of 2.8 years, 15% (n=1012) 
of the study population had died. Differences between survivors and those who died are 
outlined in the table:
Age LVMI Compliance MAP Stroke work Cardiac Efficiency
Arterial 
elastance
Alive 63 ± 14 130.4±24.5 1.23 ± 0.51 99±15 7589±2237 0.76±.28 1.63±.845
Dead 70 ± 13 136.1±26.9 1.13 ± 0.52 97±15 6933±2354 0.67±.27 1.61±.919
P <0.0001 <0.0001 0.01 <0.001 0.0001 <0.0001 NS
By multiple regression, independent predictors of survival included arterial elastance (t=-
3.7, p = 0.0003), compliance (t=-2.9, p = 004), and cardiac efficiency (t=2.0, p=0.046). 
Although survivors were statistically younger, age was not an independent predictor of 
survival.
Conclusion: Measures of ventricular-arterial interactions including arterial elastance, 
compliance, and cardiac efficiency, determine survival in patients with LVH and preserved 
EF. Further studies designed towards improving these interactions are needed to augment 
prognosis in patients with LVH.
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804-3 Echocardiography index predicts heart failure in stable 
coronary artery disease
Steven M. Stevens, Beeya Na, Mary A. Whooley, Nelson B. Schiller, University of 
California, San Francisco, San Francisco, CA
Background: Echocardiograms (TTE) can be used to predict heart failure (HF). We 
sought to determine which TTE measurements most strongly predict HF, and to develop 
a HF Index for risk-stratification in outpatients with coronary artery disease (CAD).
Methods: We performed TTE in 1024 outpatients with stable CAD enrolled in The 
Heart and Soul study and followed them for 5 years. We evaluated the association of 
13 candidate TTE variables with subsequent HF hospitalization using Cox proportional 
hazards models. Those variables that independently predicted HF were used to develop 
the HF Index.
Results: Of 13 TTE variables (dichotomous), 7 were independent predictors of HF(p<0.05): 
left atrial volume index (HR 1.7), pulmonary artery pressure (HR 1.7), mitral regurgitation 
(HR 1.7), Left Ventricular (LV) end systolic volume index (HR 1.9), LV velocity time integral 
(HR 2.1), diastolic dysfunction (HR 2.3), and LV mass index (LVMI) (HR 3.8).
These 7 measurements define the HF Index (range 0 to 8 points) by assigning 1 point 
for each, if abnormal (except LVMI: 2 points, accounting for twice the risk). In participants 
with a score ≤2, the rate of developing HF was 3%; in those with ≥7 points the rate was 
62% (HR 31.7). After adjustment for HF risk factors, each 1-point increase in the HF Index 
conferred a 60% greater rate of HF hospitalizations (HR 1.6, 95% CI 1.4-1.9, p<0.001).
Conclusion: We identified 7 TTE measurements that independently predict HF and 
combined them as an index which may be useful for risk stratification. 
\





804-4 Tissue Doppler Assessment of Left Ventricular Filling 
Pressure for the Prediction of First Cardiovascular 
Events in Elderly: A Prospective Study
Malik A. Al-Omari, Marion E. Barnes, Kaniz Fatima, Stephen S. Cha, Kent R. Bailey, 
Bernard J. Gresh, Teresa S. Tsang, Mayo Clinic, Rochester, MN
Background: Despite the fact that tissue Doppler assessment of left ventricular (LV) 
filling pressure has been validated, its role in the prediction of cardiac events remains 
uncertain.
Methods: Participants in this prospective study were aged ≥65 years, and referred for 
a clinically-indicated echocardiogram. Exclusion criteria were history of atrial fibrillation 
(AF)/flutter, stroke, myocardial infarction (MI), congestive heart failure (CHF), coronary 
revascularization, valvular or congenital heart disease, and pacemaker implantation. 
Clinical data were obtained from medical record review and interview. Echocardiogram, 
with Doppler assessment of mitral inflow and tissue Doppler assessment of septal mitral 
annulus motion, was performed. The ratio of mitral early diastolic filling velocity (peak E) to 
septal mitral annular motion velocity (e’) was used as an index of LV filling pressure. The 
composite outcome included first AF/flutter, stroke, CHF, MI, coronary revascularization, 
and cardiovascular death.
Results: Of the 1029 participants (age, 74 ± 6 years) followed for 2.8 ± 1.6 years, 102 
(10%) first events occurred. In univariate analyses, E/e’ was associated with the global 
event rate (HR 1.07; 95% CI 1.04-11.11; P<0.0001). E/e’ remained a significant predictor 
after multiple adjustments (Table).
Conclusion: E/e’, an index of LV filling pressure by tissue Doppler assessment, is 
incremental to LA volume as a significant predictor of first cardiovascular events in elderly.
Table. Model for the Prediction of First Cardiovascular Events
Variable Hazards Ratio(95%CI) P value
Age, per year 1.018 (0.987 - 1.050) 0.2491
Male Sex 1.497 (1.013 - 2.213) 0.0428
Log E/e’ 1.839 (1.023 - 3.305) 0.0418
Indexed LA Volume, per mL/m2 1.032 ( 1.015 - 1.050) 0.0002
History of hypertension 1.170 (0.760 - 1.804) 0.4757
History of diabetes 0.961 (0.589 - 1.566) 0.8719
10:30 a.m.
804-5 Measurement of Temporal Heterogeneity as a Marker of 
Ischemia at Exercise Stress Echocardiography: Use of 
Contraction Front Mapping of Real-time 3D Echo
Carly Jenkins, Brian Haluska, Thomas H. Marwick, University of Queensland, Brisbane, 
Australia
Background: 2D stress echo (2DE) is limited by sampling poor matching of pre and 
post images RT3D may avoid these problems. Contraction front mapping CFM provides 
a method for defining temporal homogeneity of contraction. We sought the incremental 
benefit of RT3D, CFM, 2DE using coronary angio as the standard.
Methods: 70pts (47men, 61±10yrs) underwent ex echo and coronary angio within 6mths. 
2DE (5 views) and RT3D (2 full vols) at rest and peak. CFM of RT3D was performed offline. 
Qualitative CFM was performed by comparison of rest and peak maps with abnormality 
identified on the basis of delayed regional relaxation. Quantitative CFM was based on the 
difference in regional and global contraction times CT from rest to peak.
Results: Patients were excluded for non-diagnostic test (<80% predicted HR n=9 or poor 
quality RT3D n=9). Time for 2DE acquisition was 58±25sec and RT3D 109±55secs. ROC 
analysis was used to define normal cutoff ranges of CT LAD 12%, LCx 10%, RCA 11% 
and overall 12%. The concordance between angio and qual CFM was 73% and quant 
CFM 77%. Visual assess of RT3D has a lower sens than 2DE and CFM, may reflect its 
lower image resolution. The low spec of 2DE may reflect referral bias, the higher spec of 
RT3D may represent avoidance of false positives from offaxis imaging.
Conclusions: CFM may be a better means than 3D wall motion assessment for 
identification of ischemia at stress echo.
Table: Comparison between wall motion scoring of 2DE, RT3D and CFM to angio
n=52 2DE RT3D p value (2DE v RT3D) CFM
p value (RT3D 
v CFM)
p value (2DE v 
CFM)
Sensitivity 86% 41% p<0.01 55% p<0.01 p=0.18
Specificity 57% 89% p<0.01 83% p<0.01 p=0.11
Accuracy 80% 67% p=0.05 75% p=0.26 p=0.38
10:45 a.m.
804-6 Microvascular Complications in Type 2 Diabetes are 
Associated with Abnormal Skeletal Muscle Capillary 
Responses to Low- and High-intensity Exercise
Lisa Womack, Eugene Barrett, Wendy Price, Dawn Peters, Jonathan R. Lindner, Oregon 
Health & Science University, Portland, OR, University of Virginia, Charlottesville, VA
Background: It has been postulated that abnormal insulin-mediated recruitment of 
capillaries in skeletal muscle contributes to the development of diabetes mellitus (DM) 
and microvascular complications. We hypothesized that capillary responses to low-
intensity exercise measured by contrast-enhanced ultrasound (CEU) would be abnormal 
in patients with DM, particularly in those with microvascular complications (DM-MC).
Methods: CEU perfusion imaging was performed on the proximal forearm flexor muscles 
at rest and during exercise at either 25% or 80% maximal hand grip power in 50 subjects 
(controls n=22; DM n=20; DM-MC n=8). Time vs intensity data were analyzed to measure 
capillary blood volume (CBV), RBC velocity (β) and blood flow. Brachial artery blood flow 
was measured at each stage by 2-D and Doppler measurements. Blood was obtained for 
plasma insulin, HgbA1c, plasma glucose, viscosity, and red cell deformability.
Results: Muscle capillary blood flow and brachial artery blood flow at baseline were 
similar between groups. Handgrip power at 25% and 80% maximal was also similar 
between groups. Skeletal muscle blood flow during exercise was significantly (p<0.05) 
lower for the DM-MC patients vs controls at 25% maximal (Aβ values: 5.2±3.2 vs 9.1±4.3) 
and 80% maximal (AB values: 7.9±4.5 vs 15.0±6.4) exercise. Impaired flow reserve in 
DM-MC vs controls was due to abnormalities in CBV (31±15 vs 42±17 at 25% exercise; 
and 33±16 vs 48±16 at 80%) and β (0.16±0.05 vs 0.24±0.15 s-1 at 25% exercise; and 
0.23±0.08 vs 0.32±0.15 s-1 at 80%). Exercise blood flow was not significantly different 
between controls and patients with DM without microvascular complications. Flow reserve 
at either 25% or 80% was not significantly associated with disease duration, insulin levels, 
plasma glucose, HgBA1C, plasma viscosity, or red cell deformability.
Conclusions: Exercise-induced augmentation in skeletal muscle perfusion is abnormal in 
patients with DM-MC. Functional abnormalities in capillary response may play a role in the 
development of diabetic microvascular complications. Exercise CEU may provide a method for 
risk screening for diabetic complications and evaluating potential therapeutic interventions.
11:00 a.m.
804-7 Dyssynchrony Echocardiography is inadequate 
in Predicting Clinical Response to Cardiac 
Resynchronisation Therapy
Rae F. Duncan, Janet M. McComb, James Pemberton, Stephen W. Lord, Christopher 
J. Plummer, Guy MacGowan, Darryl Leong, Michael Leung, Neil Grubb, Kean Soon, 
Stephen G. Worthley, Ben Dundon, Antoinette Kenny, Department of Cardiology, 
Freeman Hospital, Newcastle upon Tyne, United Kingdom, Cardiovascular Research 
Centre, Adelaide, Australia
Background: Duration of the QRS is a sub-optimal marker of mechanical dyssynchrony (MD). 
The best method for assessing MD remains unclear. We compared the prospective value of 
atrioventricular dyssynchrony (AVd), interventricular dyssynchrony (IVd) and 6 methods for 
assessing left ventricular (LV) dyssynchrony (LVd) in predicting response to CRT.
Methods: Clinical indices and echocardiograms were recorded before and 6 weeks post 
CRT implantation. AVd was defined as LV filling-time <40% of the cardiac cycle; IVd as 
>40msec between aortic and pulmonary pre-ejection times; LVd was measured by the 
methods described by Pitzalis, Marcus, Penicka, Bax, Notobartolo and Yu in current 
literature. Responders were defined by ≥2 of: ≥1 NYHA improvement; ≥20% increase in 
6 min walk distance (6MWD); ≥16% improvement in Minnesota Living with Heart Failure 
Questionnaire (MLHFQ) Score. Hemodynamic indices of LV function were measured 
before and 6 weeks after CRT.
Results: Of 34 patients, 19 (55.9%) were clinical responders (CR); 15 (43.9%) were 
clinical non-responders (CNR). No significant difference in baseline LV function was 
present between CR and CNR. Significant improvement in both LV systolic and diastolic 
function occurred in CR, but not CNR. Only IVd (p=0.038) and LVd (Yu’s method) 
(p=0.028) differentiated MD burden between CR and CNR. IVd predicted response to 
CRT with a sensitivity, specificity, positive predictive value (PPV) and negative predictive 
value (NPV) of 57.9%, 78.6%, 78.6% and 57.6% respectively. Although addition of IVd to 
CRT selection criteria predicted a significant improvement in CR rates (55.9% vs. 78.6%; 
p<0.001), the low NPV is likely to exclude up to 42% of patients who may benefit from 
CRT. LVd (Yu’s method) predicted response to CRT with a sensitivity, specificity, PPV 
and NPV of 94.7%. 40.0%, 66.7% and 85.7% respectively. This magnitude of predicted 
improvement in CR rates is not statistically significant (55.9% vs. 66.7%; p=0.117).
Conclusion: Not all dyssynchrony assessments have the power to discriminate between 
CR and CNR. Of the two methods, which did differentiate CR from CNR, neither were 
robust enough to be used independently as a selection criterion for CRT.
11:15 a.m.
804-8 Poor Reproducibility of Echocardiographic 
Measures of Mechanical Dyssynchrony in Cardiac 
Resynchronization Therapy (CRT)
William Duvall, Amnon Beniaminovitz, Samantha Buckley, Avi Fischer, Robin Goldberg, 
Riple Hansalia, Randolph Hutter, Sarina Van der Zee, Martin Goldman, Mount Sinai 
Heart, New York, NY
Background: Echocardiographic measures of mechanical dyssynchrony and global 
cardiac function are used in the evaluation of patients prior to CRT and in post-CRT 
optimization. However, little is known about the reproducibility of these measures.

















Methods: Images were obtained from 250 dyssynchrony and CRT optimization studies. 
50 image sets of 3 measurements each (150 total measurements) of M-mode septal to 
posterior wall delay, tissue Doppler (TDI) time to peak S-wave, aortic pre-ejection time, 
and aortic VTI along with 10 3D data sets for 3D EF and 3D dyssynchrony indices were 
measured off-line by 2 echocardiography attendings, 2 echocardiography technicians, 
2 electrophysiology attendings, and 2 first- year cardiology fellows. One week later, 
10 image sets of 3 measurements each and 5 3D data sets were re-measured. The 
inter- and intra-observer variability and standard deviation of these measurements were 
calculated.
Results: Based on the mean difference between different observer’s measurements and 
the mean percent error between a single observer’s measurements (Table), M-mode, TDI, 
and 3D indices demonstrated poor reproducibility as measures of dyssynchrony. Aortic 
VTI had less variability than 3D EF as a measure of global cardiac function.
Conclusion: Given the poor reproducibility of these measurements, dyssynchrony 
assessment and CRT optimization outside of experienced referral centers is problematic. 
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905-250 Pre-Clinical Myocardial Dysfunction is Detected by 
Strain/Strain Rate Before Conventional Measures in 
Patients Undergoing Adjuvant Breast Cancer Treatment 
With Trastuzumab (Herceptin™)
James L. Hare, Rodel Leano, Carly Jenkins, Joseph Brown, Thomas H. Marwick, 
University of Queensland, Brisbane, Australia
Background: Trastuzumab (Herceptin™) prolongs survival in patients with HER2+ breast 
cancer but is associated with an increased incidence of heart failure. Consequently, 
sequential LV ejection fraction (EF) assessment to detect myocardial dysfunction has 
been mandated. Changes in tissue deformation (assessed by strain/strain rate) are 
sensitive and early markers of LV dysfunction and we investigated if these could identify 
baseline dysfunction attributable to preceding therapy and development of dysfunction 
earlier than conventional echo measures.
Methods: 82 echocardiograms were performed in 31 patients (age 51.2 ± 9.7 yrs) 
undergoing trastuzumab therapy. EF was measured by 2D and 3D echo with Tissue 
Doppler imaging (TDI) and 2D-based (speckle-tracking) strain and strain rate (SR) also 
assessed (Vivid 7, Echopac, GE Medical).
Results: Baseline function was normal (strain -20.9 ± 4.6%; SR -1.34 ± 0.32 /s; 2D EF 
58.7 ± 7.4%), despite prior therapy. In 19 pts with sequential follow-up over 192 ± 88 days, 
there were no significant changes in 3D EF, 2D EF, tissue E velocity (Em) or TDI strain. 
There was a significant reduction in TDI strain rate and 2D strain (p<0.01). Of 44 paired 
studies, 18 (41%) had a ≥10% worsening of TDI SR, with only 3 (17%) of these having a 
concomitant proportional drop in 2D EF.
Conclusions: Myocardial tissue deformation identifies preclinical myocardial dysfunction 
earlier than conventional measures in women undergoing adjuvant treatment with 
trastuzumab for early breast cancer. 
Parameter Initial echo (mean ± SD)
Follow-up echo 
(mean ± SD) P value
2D LV EF (%) 59.3 ± 8.1 57.3 ± 5.1 0.13
3D LV EF (%) 57.3 ± 6.4 57.1 ± 5.4 0.89
Tissue Em (cm/sec) -7.9 ± 2.3 -8.3 ± 2.6 0.09
TDI strain (%) -21.6 ± 4.7 -20.3 ± 4.1 0.20
TDI strain rate (/s) -1.41 ± 0.30 /s -1.21 ± 0.24 <0.01
2D strain (%) -19.1 ± 2.4 -17.5 ± 2.2 <0.01
11:30 a.m.
905-251 Left Ventricular Torsion Measured by Speckle Tracking 
Imaging is a Strong Index of Global Contractility
Won-Jang Kim, Gyung Jung Kim, Jae Hyoung Park, Jong Pil Park, Duk Woo Park, Jong-
Min Song, Duk-Hyun Kang, Jae-Kwan Song, Asan Medical Center, Seoul, South Korea
Background: It is not certain whether non-invasively measured apical rotation or torsion 
represents a unique local motion or left ventricular (LV) global contractility.
Methods: In 6 open-chest anesthetized mongreal dogs, different inotropic stages using 
dobutamine or esmolol infusion with or without ligation of left anterior descending coronary 
artery (LAD) were induced. A 5 Fr Millar pressure catheter was inserted into the LV to 
measure maximal dP/dt, an invasive gold-standard of LV global contractility. LV volume 
and ejection fraction (EF) were calculated by Simpson method at apical views. Using 
speckle tracking imaging (STI), basal and apical rotation was measured and LV torsion 
(LVT) was calculated. LVT and EF were compared against dP/dt by linear regression.
Results: Before LAD ligation, dP/dt at resting stage was 2026±484 mmHg/s, which 
increased up to 6064±542 with dobutamine infusion and decreased till 1130±131 
with esmolol administration. After LAD ligation, dP/dt at rest was 1030±350 mmHg/s, 
and increased during inotropic stimulation with dobutamine and decreased with the 
infusion of esmolol. Before LAD ligation, LVT showed excellent positive correlation with 
dP/dt (r=0.807, p<0.001), which was consistent after LAD ligation (r=0.849, p<0.001). 
A stronger association was found between LVT and maximal dP/dt than for EF before 
(r=0.690, p<0.001) and after LAD ligation (r=0.662, P<0.001).
Conclusions: STI-derived LV torsion is a strong noninvasive index of LV global 
contractility. 
11:30 a.m.
905-252 Time from aortic valve closure to ESR: A New Index 
to Quantitatively Assess the Regional Myocardial 
Ischemia by 2D-Tracking Echocardiography
Kazue Gunji, Atsushi Takagi, Motoko Hosaka, Yuki Komatsu, Fumiaki Mori, Kyoumi 
Ashihara, Naoko Ishiduka, Yukio Tsurumi, Hiroshi Kasanuki, Tokyo Women’s Medical 
University, Tokyo, Japan
Background: Regional myocardial ischemia is thought to be characterized by diastolic 
dysfunction. However, it has been difficult to quantitatively assess this phenomenon. We 
aimed to clarify whether or not a 2D-tracking echocardiography (2DT) derived strain rate 
(SR) index can assess the regional myocardial ischemia quantitatively.
Methods: A total of 32 patients with significant coronary stenosis, who were referred for 
stenting. 2DT-SR was performed with Vivid 7 (GE) before and a day after stenting. Time 
from aortic valve closure to diastolic ESR (TAVC-ESR) was measured both at baseline and 
ATP-induced hyperemia.
Results: In 34 target ischemic regions, TAVC-ESR at baseline were significantly longer than 
that of the control regions (170±52 vs 141±54 ms, p=.0003). TAVC-ESR in target ischemic 
regions were significantly prolonged to 209±51 ms during hyperemia (p<.0001), while 
TAVC-ESR did not change in the control regions during hyperemia. Immediately after 
stenting, TAVC-ESR in target regions were significantly shortened to 134±29 ms (p=.0001). 
TAVC-ESR did not show prolongation during hyperemia both in target and control regions.
Conclusions: 2DT derived TAVC-ESR was significantly prolonged during hyperemia only 
in the ischemic myocardium. This phenomenon disappeared immediately after stenting. 
TAVC-ESR appears to be useful to quantitatively assess the regional myocardial ischemia. 





905-253 Plaque characterization using different x-ray energy by 
dual source CT and comparison with histology
Sei Komatsu, Alexander Kuhlmann, Valentine Campean, Dieter Ropers, Tobias 
Pflederer, Martin Wechsel, Kazuhisa Kodama, Werner G. Daniel, Kerstin U. Amann, 
Stephan Achenbach, University of Erlangen-Nuernberg, Erlangen, Germany, 
Amagasaki Central Hospital, Hyogo, Japan
Backgrounds: Dual Source CT (DSCT) allows simultaneous imaging with two different 
x-ray energies, which is beneficial for tissue characterization.
Objectives. To determine the accuracy of ex vivo atherosclerotic plaque characterization 
with DSCT and to assess the CT attenuation of various plaque components depending 
on X-ray energy.
Methods: 22 atherosclerotic vessels obtained from autopsy were analyzed by DSCT. 
Each lumen was filled with contrast media. Data sets were obtained using a tube voltage 
of 80, 100, 120, and 140 kV. The x-ray attenuation of lipid-rich, fibrous, calcified plaque 
and contrast-enhanced lumen were determined for all x-ray energies by comparison to 
histology at 25 sites. Cross-sectional images were reconstructed with 0.75 mm thickness 
and 0.4 mm increment.
Results: There were significant differences among CT attenuations of lipid-rich, fibrous 
and calcified plaque using different kV (Table, p<0.01), respectively. The averaged ratio of 
CT attenuation of lipid-rich, fibrous plaque, and calcified plaque to the Contrast-enhanced 
lumen for 80kV and 140kV were -16%, 11%, 14%, respectively (p<0.05). Standard 
deviation of water with the energy of 80, 100, 120, and 140 kV were 28, 23, 19, 17 HU, 
respectively.
Conclusions: The relationships between lumen enhancement and each plaque 
component were different as changing the x-ray energy level. Through the use of varying 
x-ray energy, DSCT may facilitate detection of atherosclerotic plaque and characterization 
of plaque components.















80 kV 635 ± 22 HU
607 ± 12 
HU 96 %
368 ± 43 
HU 58 %
131 ± 43 
HU 21 %
100 kV 421 ± 29 HU
508 ± 18 
HU 120 %
275 ± 32 
HU 65 %
76 ± 25 
HU 18 %
120 kV 308 ± 27 HU
427 ± 20 
HU 139 %
161 ± 25 
HU 52 %
51 ± 23 
HU 17 %
140 kV 265 ± 16 HU
312 ± 12 
HU 117 %
129 ± 22 
HU 49 %
19 ± 24 
HU 7 %
11:30 a.m.
905-254 Incremental Value of Post-systolic Shortening for 
Detecting Regional Inducible Ischemia During 
Dobutamine Stress echocardiography Using 2D 
Speckle Tracking Methods
Eiichi Hyodo, Kumiko Hirata, Toshio Saito, Makoto Hirose, Kazue Okajima, Yuji 
Sakanoue, Yukio Nishida, Takahiko Kawarabayashi, Minoru Yoshiyama, Junichi 
Yoshikawa, Higashisumiyoshi Morimoto Hospital, Osaka, Japan
Background: Myocardial post-systolic shortening (PSS) has been shown to be associated 
with myocardial ischemia or viability. However, acute changes in PSS of left ventricle 
(LV)during dobutamine stress echocardiography (DSE) and their clinical significance 
have not been elucidated. The purpose of this study was to clarify the clinical utility of 
PSS of LVfor detecting myocardial ischemia during DSE through newly developed 2D 
speckle tracking methods.
Methods: Thirty five patients were subjected to DSE followed by coronary angiography 
(age 68 ± 10 ). At baseline and at peak DSE, LV short axis images were acquired in 
apical, mid and basal level. We measured maximum strain (S), strain at aortic valve 
closure (SAVC) and the time from the aortic valve opening to S (T) were measured by 2D 
tracking methods (Echopac PC, version 5.1.1, GE medical Systems) at 16 segmentsof 
LV. Post-systolic strain (PSS) was defined as S-SAVC. To account for systolic function 
changes and to normalize for overall curve amplitude, PSS /S was calculated.
Results: Strain profiles in 30 patients out of 35 could be analyzed properly using 
2D speckle tracking methods during peak DSE (86%). In these patients, coronary 
angiography revealed 16 patients had significant stenosis, while 14 did not. At peak DSE, 
each segments of LV were defined as non-ischemic (total 313 segments) or ischemic 
(total 109 segments) by the results of coronary angiogram. There were significant 
differences in S, PSS, T and PSS/S between ischemic and non-ischemic segments (34.8 
± 12.6 vs 42.9 ± 19.5, 15.1 ± 12.2 vs 8.2 ± 9.9, 131.3 ± 26.8 vs 121.2 ± 24.3, 0.52 ± 0.32 
vs 0.22 ± 0.30, respectively). Comparing these parameters by area under the curve in 
the receiver-operating characteristics, PSS/S was the best strain parameter for detecting 
ischemic segments (AUC=0.806). By using PSS/S cut off value 0.3, the sensitivity and 
specificity for detecting ischemia were significantly better than those of the expert visual 
wall motion analysis.
Conclusions: By using newly developed 2D speckle tracking methods, PSS/S at 
peak DSE was proven to be the best parameter for detecting stress-induced ischemic 
segments, and may increase the accuracy of expert conventional wall motion analysis.
11:30 a.m.
905-255 Plaque Ulceration is Associated With High Shear Stress 
in Severely Stenotic Carotid Bifurcations
Harald C. Groen, Thomas T. de Weert, Frank J.H. Gijsen, Anton F.W. van der Steen, Aad 
van der Lugt, Jolanda J. Wentzel, ErasmusMC, Rotterdam, The Netherlands
Background: Ulcerations of atherosclerotic plaques preferentially occur in upstream 
regions of the plaque. This indicates that flow induced wall shear stress (WSS) might 
be a localizing factor. Here we present the first results of a new approach to study the 
relationship between WSS and the location of ulcerations in human carotid bifurcations.
Methods: We investigated the location of plaque ulceration and WSS in six symptomatic 
patients (>70% stenosis). The location of the ulceration was determined by CTA. The 
lumen was semi-automatically segmented from the CTA as if there was no ulcer present. 
The lumen was fed into a computational fluid dynamics program to determine the WSS. 
We focused on the WSS distribution at the location where the ulcer was observed: the 
lumen-ulcer-area.
Results: Two out of 7 ulcers were located in the common and 4 out of 7 ulcers were 
located near the minimum lumen diameter (MLA). Our results show that not only the 
lumen-ulcer-areas near the MLA but also the lumen-ulcer-areas away from the MLA are 
predominantly exposed to high WSS values (54% and 77% respectively). Combining the 
two groups, the lumen-ulcer-areas with high WSS (62%) are significantly larger compared 
to the areas with low WSS values (7%, p=0.006).
Conclusions: With our method it is possible to visualize and analyze patient specific 
WSS distribution and ulceration in 3D. Our results indicate that high WSS could play 
an important role in the (biological) weakening and subsequent ulceration of an 
atherosclerotic plaque. 
11:30 a.m.
905-257 Impact of Contractility and Severe LV Enlargement 
on the Accuracy of Tissue Doppler as Compared to 
Longitudinal Strain by Speckle Tracking for Assessing 
Wall Motion and Mechanical Dyssynchrony in the Heart 
Failure Patients
PASCAL LIM, Adisai Buakhamsri, James D. Thomas, Richard A. Grimm, Cleveland 
Clinic, Cleveland, OH, APH-HP Henri Mondor Hospital, Creteil-Paris, France
Background: Tissue Doppler Imaging (TDI) to assess myocardial velocity is being 
increasingly used for interrogating left ventricular (LV) function and dyssynchrony. 
However, a decreased Doppler signal-to-noise ratio related to the spherical deformation of 
the LV and myocardial dysfunction raise the question on the reliability of TDI to accurately 
represent myocardial contractility.
Methods: Tissue velocity by TDI and longitudinal strain (ε) by speckle-tracking were 
computed from the 12 basal and mid segments of the apical views from 65 patients 
with heart failure (EF=25±9%, end-diastolic volume, EDV=235ml) before cardiac 
Resynchronization Therapy (CRT). We assessed the impact of EDV on 1) the accuracy of 

















peak longitudinal velocity and peak longitudinal ε to assess regional wall motion and 2) 
the predictive value for responsiveness to CRT of the standard deviation of time to peak 
velocity (SD12-TDI) and strain (SD12-ε).
Results: Peak-ε correlated to normal (-13±7%, n=168), hypokinetic (-10±7%, n=218) 
and akinetic (-6±6%, n=393, p<0.0001) wall motion independent of EDV. In patients with 
EDV<235ml, peak velocity by TDI was greater in normal than in dysfunctional segments 
but did not differ between akinetic and hypokinetic segments. In patients with EDV≥235ml, 
peak velocity failed to differentiate the 3 grades of contraction. At 3 months, LVES 
volume reduction >15% (responder) occurred in 42 patients (65%). SD-ε was higher in 
responders than non responders (111±32ms vs. 88±21ms, p=0.003). In contrast, SD-TDI 
did not correlate to reverse remodeling despite a significant correlation with SD-ε (r=0.38, 
p=0.002) in patients with EDV<235ml.
Conclusions: The accuracy of tissue Doppler velocity signals for assessing LV wall 
regional motion and hence dyssynchrony is limited in severely dilated ventricles with 
dysfunctional segments.
11:30 a.m.
905-258 Doppler Measure of Myocardial Dyssynchrony is 
Independent of the Echo Platform
Vlad Cotarlan, Jamshid Shirani, Louis Nassef, Randle Storm, Paula Primerano, Jess 
Oren, Anwer Qureshi, Geisinger Medical Center, Danville, PA
Background: Color tissue doppler (CTD) is frequently used for assessment of myocardial 
dyssynchrony (MD). Different measurement algorithms for analysis of CTD data are used 
by manufacturers of echo equipment. Our objective was to provide a direct comparison of 
reproducibility of CTD derived measurements of MD between two main manufacturers.
Methods: 42 patients (age 69±12Y;M/F=30/12) were referred for echo assessment of MD. 
All patients had cardiomyopathy (28 ischemic and 14 non ischemic) with NYHA functional 
class III-IV. Mean QRS duration was 150 ± 31 msec (7 LBBB; 8 RBBB; 18 IVCD and 9 
RV paced). CTD was performed from standard apical views on both General Electric 
(GE vivid 7 with echopac workstation) and Philips system (iE-33 with Q-lab advanced 
quantification). Time to peak sustained tissue velocity was measured between opposing 
basal LV segments (inferoseptal to lateral; anterior to inferior;anteroseptal to posterior). 
Analysis was performed by one physician on GE and the other on Philips. The readers 
were blinded.
Results: Adequate examination was performed on all patients. Off a total of 126 segments 
(6 segments per patient) 122 segments were analyzable by GE and 121 segments on 
Philips. A high level of correlation was found between the two. 
Conclusion: Despite different algorithms used by General Electric and Philips Medical 
System to determine CTD derived MD, the results are comparable. Either equipment can 
be reliably used for this purpose.
11:30 a.m.
905-259 Range of Normality of Echocardiographic Measures 
of Mechanical Synchrony in Healthy Individuals. 
Implication for a Multiparametric Approach in CRT 
patients
Cristina Conca, Mihakazi Chinami, Francesco F. Faletra, Jae Oh, Antonio Mantovani, 
David Hayes, Catherine Klersy, Antonio Sorgente, Elena Pasotti, Giovanni B. Pedrazzini, 
Tiziano Moccetti, Angelo Auricchio, CardiocentroTicino, Lugano, Switzerland, Mayo 
Clinic, MN
Background: Definition and validation of range of normality, and agreement among 
echocardiographic measures of mechanical dyssynchrony in healthy individuals is mostly 
lacking. The aim of this study was: 1) to assess in healthy persons inter-institutional 
agreement, 2) to define range of normality and 3) to assess the degree of agreement 
among 6 echocardiographic parameters of intraventricular synchrony.
Methods: Time-to-peak systolic velocity (Ts), delay between Ts at basal septal and 
basal lateral segments (Ts-basal lateral-septal), difference between the longest and the 
shortest Ts for 6 segments at basal level (peak velocity difference: PVD), longitudinal 
strain (Tε) derived by Tissue Doppler Imaging, Ts derived by Tissue Synchronization 
Imaging (TSI), and time taken to reach minimum regional volume (TMV) derived by real-
time-3-Dimensional echocardiography (RT3DE) have been prospectively collected and 
analyzed at two different institutions in 160 consecutive healthy subjects.
Results: There was a large inter-institutional variability for all collected parameters. 
Ranges of normality, express as a median, 2.5º - 97.5º percentiles, were: Ts-SD = 32.05, 
5 - 59, Tε-SD = 33.91, 12 - 53, Ts-SD-TSI = 35, 7 - 60, SDI = 2.80, 1.1 - 4.6. Comparison 
of our range of normality with those so far published (TDI and RT3DE), showed 
agreement only for RT3DE. Ninety-two percent of patients were consistently classified 
to be synchronous by one parameter. By using 2 or 3 additional parameters in the same 
individual, this proportion increased to 98% and 100%, respectively.
Conclusions: Our data emphasize the inability to specify a universally applicable cut-off 
for distinguishing synchrony from dyssynchrony. A multiparameter approach (at least 3 
parameters) is required for achieving 100% classification of synchronicity.
11:30 a.m.
905-260 Acute Decrease in Radial but Not Longitudinal 
Dyssynchrony Predicts Improved Functional Capacity 
Six Months after Cardiac Resynchronization Therapy
Samir Saba, Andrew Voigt, Evan Adelstein, Masaki Tanabe, Matthew Suffoletto, John 
Gorcsan, III, University of Pittsburgh, Pittsburgh, PA
Background: There is still no standardized measure of left ventricular dyssynchrony 
(LVD) in candidates of cardiac resynchronization therapy (CRT).
Methods: CRT recipients underwent echocardiographic assessment of LVD before and 
immediately after implantation of a CRT device. Patients were followed-up for 6 months 
post implantation.
Results: A total of 32 patients (age 65±11 yrs, men 64%, CAD 59%, EF 25±8%, QRS 
157±26 ms) were included in this analysis. There was a significant decrease in both 
radial (304±137 ms vs. 121±85 ms, p<0.001) and longitudinal (143±104 ms vs. 95±43 
ms, p=0.02) measures of LVD immediately after CRT. The immediate post-CRT change 
in radial (R=-0.43, p=0.015) but not longitudinal (R=-0.09, p=0.61) LVD correlated with a 
significant improvement in the functional capacity 6 months after CRT (figure). Although a 
higher baseline longitudinal (p=0.05) or radial (p=0.025) LVD predicted a ≥1 improvement 
in NYHA class of heart failure 6 months after CRT, neither radial (p=0.71) nor longitudinal 
(p=0.89) acute changes in LVD were predictive of any improved echocardiographic 
outcomes in follow-up.
Conclusion: Although both longitudinal and radial measures of LVD improve after CRT, 
the change in latter but not the former correlates with improved functional capacity in 
intermediate term follow-up. The inherent differences between the various measures of 
LVD and their respective predictive values deserve further investigation. 
11:30 a.m.
905-261 Strain Rate Dobutamine Analysis in Subacute Phase of 
the Myocardial Infarction Predicts Transmural Necrosis 
as Assessed Cardiac Magnetic Resonance
Marinela Chaparro-Muñoz, Alejandro Recio-Mayoral, Bart Bijnens, George R. 
Sutherland, St George´s Hospital, University of London, London, United Kingdom
Background: Tissue Doppler Strain Rate imaging (SR) quantifies local rate of myocardial 
deformation and has the potential to differentiate viable from infarcted myocardium. We 
sought to evaluate whether the myocardial functional reserve assessed by SR during low 
dose dobutamine stress echo (DSE) in the sub-acute phase of myocardial infarction (MI) 
correlates with the extent of scar assessed by magnetic resonance imaging (MRI).
Methods: We studied 20 consecutive patients (53±11 years) with first acute MI 
after full reperfusion. A low-dose (15μg/kg/min) two-dimensional dobutamine stress 
echocardiography was performed within 6±1 days after reperfusion. Longitudinal peak 
systolic SR was determined from apical views at baseline and during DSE. At 4.7±1 
months follow up, a MRI was performed to assess transmural infarction, delayed 
enhancement >50%.
Results: Out of 320 segments, 122 dysfunctional segments in the infarct territory were 
analyzed. At follow up, 42 dysfunctional segments (34.4%) showed transmural necrosis 
assessed by contrast enhanced MRI. An increase of peak systolic SR from baseline 
to dobutamine stimulation > -0.44 1/s, allowed discrimination between transmural/no 
transmural infarction with a sensibility and specificity of 73 and 76% respectively. At peak 
dose of dobutamine infusion, a cutoff value of peak systolic SR > -1.32 1/s detected 
transmural infarcted segments with a higher sensitivity and specificity (83% and 81%, 
respectively). The area under the receiver operating characteristics curve for prediction of 
transmural infarction was 0.88 (95% confidence interval 0.80 to 0.95) for peak dobutamine 
SR and 0.77 (95% confidence interval 0.68 to 0.86) for increment peak systolic SR.




Conclusions: In the sub-acute phase of MI, the peak systolic SR during peak dobutamine 
and the increase in the peak systolic SR allow an accurate identification of transmural 
infarction, the former being the more accurate measure.
11:30 a.m.
905-262 Left Ventricular Rotation, Twist and Torsion in 
Hypertrophic Cardiomyopathy: New Insights from 
Ultrasound Tissue Tracking and Imaging
Mingxing Xie, Li Zhang, Shan Wu, Xinfang Wang, Shuping Ge, Huazhong University 
of Science and Technology, Wuhan, People’s Republic of China, Baylor College of 
Medicine/Texas Heart Institute, Houston, TX
Hypertrophic cardiomyopathy (HCM) exhibits unusual hyperdynamic systolic and impaired 
diastolic function, which has been a challenge for conventional echo/Doppler. Recently, a 
new ultrasound speckle tracking imaging technique (STI) has been developed that allows 
more quantitative analysis of the left ventricular mechanical properties.
Methods and Results: We prospectively studied 20 patients with HCM (age: 49 ± 16) 
and 20 healthy subjects (45 ± 8.6, p > 0.05). A GE Vivid 7 Dimension with 1.7~3.4MHz 
transducer was used. Left ventricular dimensions, EF and Doppler indices of mitral 
valve inflow were measured. Grey scale 2D images were analyzed offline to evaluate 
LV mechanics using EchoPAC workstation with STI software. LV twist, peak rotation 
(Prot), time to Prot, peak twist (Ptw), twist at aortic valve closure (AVCtw), twist at mitral 
valve opening (MVOtw), untwisting rate (Untw R), and half-time of untwisting (HTU) were 
calculated to evaluate LV rotation, twist and torsion.
There were significant increase in LVEF, LVEDD, IVSd, IVSd/LVPWd and peak A wave as 
well as a decrease in peak E wave (p<0.05) in patients with HCM compared with normal 
subjects. There were significant differences in Prot-MVO (-10.9 ± 4.5° vs -6.2 ± 2.6°, p<0.001), 
Prot-AVC (10.5 ± 3.5°vs 7.6 ± 2.7°, p<0.001), Ptw(19.1 ± 4.3° vs 13.7 ± 2.5°, p<0.001), time 
to Ptw (364 ± 73 ms vs 320 ± 32 ms), AVCtw(17.2 ± 4.5° vs 12.8 ± 2.4°, p<0.001), MVOtw 
(14.2 ± 3.8° vs 8.5 ± 2.2°, p<0.001) and HTU (528 ± 67° vs 458 ± 43° , p<0.001) increased 
significantly between HCM and normal subjects. On the contrary, the Untw R (27.5 ± 12.3% 
vs 51.3 ± 7.6%, p<0.001) decreased significantly in the HCM group compared with control 
group. Time to Prot in the apex was significantly higher than in the base.
Conclusions: The LV mechanical properties, i.e. rotation, twist and torsion assessed by 
the new STI, are significantly different in HCM compared with normal subject, resembling 
the hyperdynamic systolic function in HCM. In contrast, untwisting rate is significantly 
reduced, suggestive of impaired diastolic properties in HCM and a potential new index to 
characterize HCM. STI may offer new insights into the LV mechanics and aid in diagnosis 
and therapy in HCM.
11:30 a.m.
905-263 Echocardiography-determined Myocardial Longitudinal 
Strain Predicts Myocardial Iron Overload in Beta 
Thalassemia Major
Thu-Thao Le, Marc HL Wong, Yin-Jun Toh, Ya-Cui Gu, Liang Zhong, Ru-San Tan, 
National Heart Centre, Singapore, Singapore, Nanyang Technological University, 
Singapore, Singapore
Background: Beta thalassaemia major (TM) patients are transfused regularly and risk 
siderotic cardiomyopathy. Short heart T2* <20ms, a magnetic resonance (MR) relaxation 
parameter, identifies patients with heart iron overload. We aimed to study myocardial 
strain in TM patients with heart iron overload.
Methods: 56 TM patients underwent MR scans (1.5T Avanto, Siemens) and were stratified 
by heart T2* results: ≥20ms (Group 1), 10ms to <20ms (Group 2) and <10ms (Group 3) with 
absent, mild and severe heart iron overload, respectively. From same-day echocardiography 
scans (VV7, GE), we measured left ventricular ejection fraction, mitral E and A velocities, 
deceleration time, septal E’ (tissue Doppler), average longitudinal strain (S) and maximum 
post-systolic strain index (PSI) using 2D speckle tracking analysis of 6 segments (inferoseptal 
and anterolateral walls; base, mid and distal) in the 4-chamber view (EchoPAC).
Results: See table. Multiple logistic regression analyses excluded all variables except S 
(p=0.006) and E/E’ (p=0.032) for diagnosis of T2* <10ms; and PSI (p=0.040) for diagnosis 
of T2* <20ms. ROC analyses revealed cutoff values S=17.6% (AUC 0.86, PPV 79.0%, 
NPV 83.8%) and PSI=11.7% (AUC 0.76, PPV 69.0%, NPV 70.4%) to be predictive of 
heart T2* <10ms and <20ms, respectively.
Conclusion: Myocardial strain is decreased in heart iron overload. S and PSI may be 
used to triage TM patients for further MR imaging and/or intensified chelation therapy.
Echocardiographic indices (mean ± SD), ANOVA analysis & multiple comparisons
Multiple comparisons with 
Bonferroni correction
Group 1 














Age (years) 20.0±6.7 22.4±3.3 21.9±4.5 0.391 0.933 0.718 1.000




154±21 167±19 147±23 0.096 0.485 0.731 0.102
Mitral E/A 2.06±0.58 1.95±0.54 2.27±0.64 0.348 1.000 0.703 0.674
Mitral E/
Septal E’ 8.15±1.40 8.19±1.26 11.10±3.71 0.001 1.000 0.001 0.041
LV ejection 
fraction (%) 61.8±3.1 64.9±7.0 61.0±5.5 0.170 0.390 1.000 0.184
Average strain 




8.58±6.14 13.26±11.75 19.60±11.74 0.001 0.722 <0.001 0.375
11:30 a.m.
905-264 Elevated Blood Pressure Causes Premature 
Termination of Systolic Shortening in Left Ventricular 
Dysfunction as Assessed by Tissue Doppler Imaging
Valentin Suma, Ajay S. Shah, Danny Pudpud, Farooq A. Chaudhry, Mark V. Sherrid, St. Luke’s 
Roosevelt Hospital, Columbia University College of Physicians and Surgeons, NY, NY
Background: In heart failure due to left ventricular (LV) systolic dysfunction the systolic 
contraction velocity (Vs) is decreased, as measured by tissue Doppler imaging (TDI). 
Using TDI, we have previously shown premature termination of the duration of LV systolic 
contraction (Ctime) in patients (pts) with increased afterload due to dynamic LV outflow 
tract obstruction. We reasoned that similar premature termination of Ctime might occur in 
pts with LV dysfunction and increased afterload.
Methods: We studied 134 pts, 50 with normal LV function (53 +/- 14 yrs, 46% female) and 
84 with severe LV dysfunction (65+/-13 yrs, 56% female, EF<35%). Mean pulsed TDI was 
recorded at the septal and lateral mitral annulus. Cuff blood pressure (BP) was measured 
at the time of the echo. We excluded patients with biV pacing or valvular heart disease. 
Septal measurements in pts with LBBB or ventricular pacing were excluded.
Results: We measured the TDI systolic velocities, durations and shortening length from 
268 walls (536 measurements). In LV dysfunction lateral and septal wall Ctime correlated 
inversely with the mean arterial pressure (MAP) (r = -0.41, p <0.001 for lateral and r = 
-0.33, p<0.017 for septum), whereas there was no such correlation in pts with normal 
LV. By illustration, in pts with LV dysfunction and lateral Ctime less than 285 ms (the 
median value), MAP was 99 vs 87 mmHg for those with a longer Ctime (p<0.001). This 
pattern was present in the septum as well. The median septal annulus value was 291 ms 
and the mean arterial pressures were 100 vs 92 mmHg (p<0.009). When the patients 
were divided into terciles by MAP, pts in the highest tercile had shorter Ctime durations 
compared with the other 2 groups; for the lateral wall 303, 298, 267 ms respectively (p 
<0.006 ), a >10% reduction. Vs did not differ by MAP tercile. Normals showed no variation 
in Ctime over MAP terciles.
Conclusion: In LV dysfunction elevated BP shortens LV contraction time. This is not seen in 
normotensive pts with LV dysfunction or in normals. This is an example of afterload mismatch 
which appears to be an important pathophysiologic mechanism in heart failure. It may have 
implications for prediction of response to treatment, tailoring treatment and prognosis.
11:30 a.m.
905-265 International Prospective Multicenter Study 
On RadiaTion Dose Estimates Of Coronary CT 
AngIOgraphy IN Daily Practice - The PROTECTION I 
Study
Joerg Hausleiter, Tanja Meyer, Franziska Hermann, Thomas C. Gerber, Stephan 
Achenbach, Cynthia H. McCollough, Stefan Martinoff, Albert Schoemig, Deutsches 
Herzzentrum Muenchen, Munich, Germany
Background: Cardiac CT angiography (CCTA) is an increasingly used non-invasive 
diagnostic method for the detection of obstructive coronary artery disease. Concerns have 
been raised about the radiation dose associated with CCTA. With the rapid development 
of new CT scanner systems, the radiation dose estimates of CCTA in daily practice are 
unknown. Furthermore, the efficacy of dose saving algorithms in daily practice is unclear. 
Accordingly, the international PRospective Multicenter Study On RadiaTion Dose 
Estimates Of Cardiac CT AngIOgraphy IN Daily Practice (PROTECTION I) - study is a 
large, prospective, international, and industry-independent, multicenter study estimating 
the radiation dose of CCTA in the daily practice.
Methods: All participating study sites are providing all acquisition relevant information 
and image data of all consecutive ECG-triggered CCTAs of 1 month for the analysis. The 
radiation dose will be estimated. The frequency of use and the efficacy of algorithms to 
reduce radiation dose will be assessed. Furthermore, differences between CT systems and 
dose saving algorithms will be evaluated. The relationship between radiation exposure and 
the diagnostic image quality will be analyzed. Finally, independent predictors for a high (or 
low) radiation exposure as well as further potentials for dose reduction will be identified.
Results: The study enrollment started in February 2007 and is ongoing until the end of 
the year. So far, >1500 patients of >35 international study sites have been enrolled. The 
data analysis is currently ongoing and will be completed in January 08.
Conclusions: The final data of the PROTECTION I - study which analyzes the radiation 
dose estimates of CCTA in the daily practice will be presented.
11:30 a.m.
905-266 Comparison of Diagnostic Accuracy of 64-slice 
Computed Tomography Coronary Angiography in 
Patients with different Pre-test-Probabilities and 
Prevalences of Coronary Artery Disease
Lars Husmann, Tiziano Schepis, Hans Scheffel, Oliver Gaemperli, Sebastian Leschka, 
Ines Valenta, Pascal Koepfli, Lotus Desbiolles, Paul Stolzmann, Hatem Alkadhi, Philipp 
A. Kaufmann, University Hospital Zurich, Zurich, Switzerland
Background: Computed tomography coronary angiography (CTCA) has been suggested to rule 
out coronary artery disease (CAD) in patients with a low and intermediate pre-test-probability for 
CAD, but its diagnostic accuracy has not been specifically tested in such populations. Therefore, 
the aim of the study was to compare the diagnostic accuracy of 64-slice CTCA in groups of 
patients with low, intermediate, and high pre-test-probabilities for CAD.
Methods: Eighty-eight consecutive patients with suspected CAD (40 women, mean age 
64.3±9.4 years, age range 39-82 years) underwent CTCA, calcium-scoring and invasive 
coronary angiography (ICA), and were grouped according to their Framingham 10-year-

















risk for hard coronary events into: low (<10%), intermediate (10-20%), and high risk 
(>20%). On an intention-to-diagnose-basis, no coronary segment was excluded and non-
evaluative segments were rated false positive.
Results: Per-patient sensitivity, specificity, negative predictive value (NPV), and positive 
predictive value (PPV), were 90.0, 79.2, 95.0, and 64.3% in the subgroup with low pre-
test-probability (n=34), 87.5, 92.3, 85.7, and 93.3% in the subgroup with intermediate 
pre-test-probability (n=29), and 100, 75.0, 100, and 89.5% in the subgroup with high 
pre-test-probability(n=25). Mean calcium-score-units were: 90, 220, and 312, and the 
prevalence of CAD was 29.4, 55.2, and 68.0% in subgroups with low, intermediate, and 
high pre-test-probabilities.
Conclusions: The NPV of CTCA is invariably high in patients with different pre-test-
probabilities. The PPV increases with increasing prevalence of CAD, while the specificity 
decreases due to a higher calcium-load.
11:30 a.m.
905-267 Coronary Calcifications affect Quantitative Coronary 
Angiography with 64-slice Computed Tomography
Lars Husmann, Oliver Gaemperli, Tiziano Schepis, Hans Scheffel, Ines Valenta, Lotus 
Desbiolles, Paul Stolzmann, Sebastian Leschka, Hatem Alkadhi, Philipp A. Kaufmann, 
University Hospital Zurich, Zurich, Switzerland
Background: Quantification of coronary artery stenoses with 64-slice computed 
tomography coronary angiography (CTCA) is affected by large limits of agreement 
compared to the clinical reference standard quantitative coronary angiography (QCA). 
The purpose of our study was to determine the impact of coronary calcificatons on 
quantitative CTCA.
Methods: One hundred consecutive patients (42 women, 58 men; mean age 64.6 ± 
9.4 years; age range 39-87 years) underwent CTCA and invasive quantitative coronary 
angiography (QCA). Each patient, each vessel and each vessel segment was considered 
as being significantly stenosed, when at least one stenosis was identified with a diameter 
reduction of ≥ 50%, comparing CTCA to QCA as the standard of reference. In CTCA 
stenosis severity was graded in 10% steps and evaluated separately for calcified and non-
calcified coronary lesions using Pearson linear regression analysis and Mann-Whitney-
U-test. Limits of agreement between QCA and CTCA were assessed according to Bland 
and Altman (BA).
Results: A total of 139 significant coronary artery stenoses were identified with QCA 
in 60/100 patients. On a per-segment analysis, overall sensitivity of CTCA was 75.5%, 
specificity was 96.6%, the positive predictive value was 72.9%, and the negative predictive 
value was 97.0%. Quantification of stenosis grading correlated moderately between QCA 
and CTCA (r=0.60; P<0.001), with an overestimation by CTCA of 5.5% (BA limits of 
agreement -29 to 39%). Differences of measured grades of stenosis were greater in the 
group with calcified lesions (p<0.05).
Conclusions: The agreement for quantitative lesion severity assessment between CTCA 
and QCA is moderate for calcified but superior for non-calcified lesions.
11:30 a.m.
905-268 Fortuitous Identification of Non-Atherosclerotic 
Cardiovascular Disease by Computed Tomography 
Angiography in 4,543 patients
Eric R. Brandenburg, Thomas Knickelbine, Teri L. Walsh, Kelly Gleason, Bjorn 
Flygenring, Terrence F. Longe, Robert S. Schwartz, John R. Lesser, Barry J. Maron, 
Minneapolis Heart Institute, Minneapolis, MN
Background. Computed tomography angiography (CTA) is a novel imaging strategy 
employed to diagnose obstructive coronary artery disease (CAD) but can also identify 
other important unsuspected cardiovascular abnormalities.
Methods. 4,543 consecutive 64 slice CTA studies were obtained to assess suspected 
CAD at the Minneapolis Heart Institute over a 17-month period (2005-2007).
Results. Non-atherosclerotic cardiovascular findings were identified in 202 (4.45%) of 
pts, and 51 of these (1.1% of 4,543) were previously unrecognized and of potential clinical 
relevance. There were 19 (37%) coronary artery anomalies; 11 (21%) ascending aorta 
aneurysms > 45 mm; 7 (13%) hypertrophic cardiomyopathies; 1 (2%) LV non-compaction; 
4 (10%) valvular heart diseases including aortic stenosis, bicuspid aortic valve and mitral 
stenosis; 3 (6%) congenital heart diseases including ventricular septal defect; and 6 
(12%) other conditions including including left atrial myxoma, pulmonary embolus and LV 
aneurysm. As a consequence of CTA findings, new treatment strategies were instituted in 
15/51 pts (29%) including bypass surgery for coronary artery anomaly of the wrong sinus 
orgin (6), therapeutic coiling embolization (1), ascending aneurysm repair (2); permanent 
pacemaker placement (1); ICD placement for non-compaction syndrome (1), thrombolytic 
therapy for pulmonary embolic events (3); and surgical left atrial myxoma removal (1).
Conclusions. Approximately 1% of pts undergoing CTA for suspicion of CAD prove 
to have important, otherwise unsuspected cardiovascular abnormalities unrelated to 
atherosclerosis. Almost one-third of the diseases detected had major clinical implications 
related to additional managment strategies. CTA scans should be carefully evaluated for 
important cardiovascular diseases other than coronary atherosclerosis.
11:30 a.m.
905-269 “ECG-Edit” Function in Reconstruction of Coronary 
ECG-gated 64-Multidetector Row Computed 
Tomography in Arrhythmia
Takeshi Kondo, Shinich Takase, Jagat Narula, Akitsugu Oida, Hiroshi Fukazawa, 
Masahiko Suguta, Makoto Kondo, Tadaaki Orihara, Satoshi Sumino, Minoru 
Matsuhama, Hideyuki Matsutani, Takase Clinic, Takasaki, Japan, UC Irvine, Irvine, CA
Background: ECG-gating is routinely employed during coronary MDCT. However, its 
application is not feasible in arrhythmias. The present study evaluates the usefulness of 
“ECG Edit” function in patients presenting with significant arrhythmia.
Methods: Of the 1286 patients who underwent MDCT (Aquilion 64, Toshiba), 65 patients 
were eliminated, because of poor breath-hold (n= 60), bad acquisition range (n= 4), or 
electric discharge (n= 1). Of the remaining 1221 (M:F 687:534, Age 66±11 yrs), 122 
consecutive patients (M:F 74:48, Age 70.±11) demonstrated significant arrhythmias (AFib 
28, PAC 39, PVC 42, PAC+PVC 3, sinus arrhythmia 10). In these patients, 3D MDCT 
images were reconstructed using “ECG Edit” function, which allows manual de-selection 
of the short R-R interval data, or resetting of the fabled R points. “Absolute timing from R 
wave +” was used for image reconstruction using slow filling phase (when HR was <65/
min), or end-systolic phase (when HR≥65/min). We classified image quality into 3 groups; 
A: excellent, B: acceptable, C: not acceptable. The “C” class represented the inability to 
assess branches >3mm diameter.
Results: Of 1099 patients (M:F 613:486, Age 66±11) without arrhythmia, 75% of the 
patients had excellent images and 21% showed acceptable images. With the “ECG-
Edit” function, 57% of the 122 arrhythmic patients demonstrated excellent quality of 
reconstruction, and 37% of patients had acceptable image reconstruction; unacceptable 
quality of reconstruction was observed only in 7% patients. The image reconstruction 
quality A, B, or C were distributed as 14/10/4 in AFib, 22/14/3 in PAC, 27/14/1 in PVC, 
2/1/0 in PAC+PVC and 4/6/0 in sinus arrhythmia, respectively.
Conclusions: “ECG Edit” function is a useful tool for ECG-gated MDCT reconstruction in 
patients presenting with arrhythmias.
11:30 a.m.
905-270 Low Incidence of Hemodynamically Significant 
Coronary Artery Disease in Subjects with Increased 
Coronary Artery Calcium
Nir N. Somekh, Nikolas Wanahita, Stephen Nelson, Albert Barrette, Steven R. 
Bergmann, Kenneth Giedd, Beth Israel Medical Center, New York, NY
Background: It has been shown that there is a relationship between coronary artery calcium 
(CAC) and coronary risk. However, the relationship between CAC and hemodynamically 
significant coronary stenosis is not well defined. We have been evaluating a cohort of 
New York City police officers who have been getting screening CAC scores, and sought 
to determine whether those with increased CAC have an increased likelihood of coronary 
stenosis. Methods: A total of 2,068 New York City police officers were screened for this 
study. They underwent electron-beam computed tomography to assess the CAC using 
the Agatston method, and results were compared with the Kondos database. A subgroup 
of 53 officers who had a high CAC score subsequently underwent stress testing using 
myocardial perfusion imaging (MPI). Results: The 53 officers who underwent stress MPI 
had elevated CAC compared with that of the screened cohort (total CAC score of 262 ± 
438 and 27 ± 137, respectively, and a percentile rank of 76 ± 34 and 19 ± 34, respectively) 
(p<0.05). Only 4 (7.5%) of the 53 officers had an abnormal stress MPI study. Twenty-one 
of the 49 subjects who had a normal stress MPI had a CAC score in the 99th percentile 
with an average total score of 427 ± 575. As shown in the table, the average CAC score 
for the 49 officers who had normal MPI was 245 ± 422, with a percentile rank of 76 ± 
35. This was not significantly different than that of the total population of officers who 
underwent stress MPI (p=.842). Conclusions: While there is a relationship between CAC 
and coronary plaque burden, CAC does not correlate with hemodynamically significant 
coronary artery disease (CAD) as assessed with MPI. Thus, these two tests should be 
considered complimentary for defining CAD risk.
11:30 a.m.
905-271 Impact of Coronary MDCT on Therapeutic Decision-
Making in Coronary Artery Disease
Takeshi Kondo, Shinichi Takase, Jagat Narula, Akitsugu Oida, Hiroshi Fukazawa, 
Masahiko Suguta, Makoto Kondo, Tadaaki Orihara, Satoshi Sumino, Minoru 
Matsuhama, Takase Clinic, Takasaki, Japan, UC Irvine, Irvine, CA
Background: Although the accuracy of coronary MDCT comparing with CAG is well 
established and its usefulness well accepted, the impact of MDCT on clinical decision-
making is not clear. The purpose is to evaluate the efficacy of coronary MDCT on the 
therapeutic strategy of coronary heart disease.
Methods: Coronary MDCT (Aquilion 64, Toshiba) was performed as an initial investigation in 
lieu of CAG in 2058 consecutive patients (M:F: 1123:932, Age:66±11 yrs). None of the patients 
were excluded from analysis even if they had arrhythmia, tachycardia or severe calcification.
Results: Significant coronary artery stenoses (≥75%) was detected in 516 (25%) patients 
by coronary MDCT, equivocal findings (due to calcification, stent, or motion artifacts) 
necessitated a CAG in 260 (13%) patients and no significant stenosis was observed in the 
remaining 1282 (62%) patients. Clinical decision was made by the attending physicians. 
Actual clinical decisions are shown in the Fig. Considering revascularization (either by 
PCI and/or CABG) as the primary end-point, sensitivity, specificity, PPV and NPV of 
MDCT was 94, 80, 59 and 98%, respectively.
Conclusions: MDCT can facilitate clinical management in up to 85% CAD patients. The 
remaining patients continue to pose a challenge to noninvasive imagers. 





905-272 Integrated Coronary CTA in an Office Based Cardiology 
Practice Reduces Myocardial Perfusion Imaging and 
Exercise Treadmill Testing in the Setting of Increased 
Identification of CAD, Stable Office Economics and 
More Aggressive Lipid Management
Ronald P. Karlsberg, Matthew J. Budoff, Daniel S. Berman, Louise E.J. Thomson, John 
D. Friedman, Cardiovascular Research Institute of Southern California, Beverly Hills, 
CA, Cedars Sinai Medical Center, Los Angeles, CA
Background: Computed tomography based in hospitals or diagnostic imaging centers 
with referrals from multiple sources results in difficulty in quantifying the effects on other 
testing. CVMG a 17 member cardiology practice, integrated 64 slice CT in the office 
predominantly for practice patients.
Results: During 2006, the first year of operation 3468 patients had 3972 CT 
studies:18% coronary calcium scoring, 36% CCTA (1412) and 45% non-cardiac CT 
(1770). IV contrast was used in 52% (2054). Compared to the prior six months, during 
the first 6 months after CT arrival, SPECT myocardial perfusion imaging (MPI) fell by 
approximately 15% (1682 vs.1442 p<.01), and reduction was sustained for the second 
6 months (1422). Exercise echo volume (531) increased slightly the first 6 months (560) 
and also the second 6 months (589 p<.05). Standard treadmill testing (240) decreased 
in both periods (124 and 149 respectively, p<.01). Net office income did not decrease 
significantly. To evaluate whether increased identification of plaque on CT improved 
delivery of cholesterol-lowering therapies, we evaluated a subset of 100 consecutive 
patients, in which 26% were normal, 33% had new disease (ND) and 41% with prior 
disease (PD) (prior CATH or myocardial infarction). 63 patients had available pre and 
follow-up LDL data (3 months to 1 year). LDL values were normal at baseline and 
unchanged in normals after CCTA (103 mg/dl vs. 101) but had a -16% change after 
CCTA in patients with ND (111 vs. 94, p<.01), -13% for PD (90 vs. 79, p<.05). In a 
subset of patients (ND and PD) with mixed and or non calcified plaque LDL change 
was -19% (119 vs. 96, p<.05). The most profound effect, - 30% change occurred in the 
subset of patients with baseline LDL ≥140 (163 vs. 114, p<.05).
Conclusions: Normal patients and the majority of those found with new disease did 
not require ischemic testing. The potential for further reduction in MPI is substantial and 
CCTA as the first and often only test for the intermediate risk patient warrants prospective 
study. Physicians acted on the CCTA diagnosis of new disease found on CCTA and 
reassessment of previous disease, the most obvious result being a more aggressive 
approach to medical management with significant lowering of LDL.
11:30 a.m.
905-273 One Year Clinical Follow-up of Cardiac Computed 
Tomography: Patients without Coronary Stenosis Show 
Significant Lower Cardiac Event Rate than Predicted by 
Framingham Risk Score
Martin Hadamitzky, Barbara Freißmuth, Tanja Meyer, Franziska Hermann, Albrecht Will, 
Stefan Martinoff, Albert Schömig, Jörg Hausleiter, Deutsches Herzzentrum München, 
Munich, Germany
Background:Several studies have demonstrated a high negative predictive value of 
coronary CT angiography (CCTA) for detection of obstructive coronary artery disease 
(oCAD) compared to invasive angiography, but data regarding the clinical prognostic 
value of CCTA are very limited.
Methods:We evaluated all consecutive 1691 patients receiving a 64-slice CCTA in our 
institution between October 2004 and September 2006. Patients with coronary stents, history 
of bypass surgery, acute coronary or aortic disease or without stable sinus rhythm were 
excluded from the analysis (456 patients). Of the remaining 1235 patients 1136 (92%) were 
contacted either by mail or phone. The following analysis is based on this patient group.
Results:The follow up ranged from 303 to 1047 days (467 days median). 343 (30%) 
patients were advised to have invasive angiography either because of inconclusive 
findings (119 pts.) or oCAD (224 pts.). As a result of invasive angiography there were 
7 bypass surgeries (2.3%), 130 percutaneous coronary interventions (38%) and 
107 patients were treated medically (31%), while 99 patients (29%) did not undergo 
catheterization. In 793 patients (70%) oCAD has been ruled out by CCTA. In this group 
there were 2 deaths (both non-cardiac), 1 acute myocardial infarction and 2 patients 
with newly developed angina pectoris of which 1 needed coronary stenting. In this group 
the negative predictive value calculates to 99.6%. According to poisson distribution the 
observed incidence of 3 coronary events is significant lower than the 10 cardiac events 
predicted by the Framingham risk score (9.1 ±6.8 mean; p=0.01).
Conclusions:The exclusion of oCAD by CCTA is associated with a very high negative 
predictive value for coronary events in the subsequent 15 months and the observed event 
rate is significantly lower than predicted by the Framingham Risk Score.
11:30 a.m.
905-274 In Asymptomatic Patients With Type 2 Diabetes Mellitus 
Framingham and UKPDS Risk Scores Predict Extent 
and Severity of Coronary Disease as Determined by 64 
Slice Coronary CT Angiography
Idit Dobrecky-Mery, Tamar Gaspar, Mali Azencot, Basil S. Lewis, Nathan Peled, Nisan 
Yaniv, Nakhly Dakwar, Mahmood Drawsha, Ladislav Slezac, Arman Radan, David 
A. Halon, Lady Davis Carmel Medical Center, Haifa, Israel, Clalit Community Health 
Services, Haifa, Israel
Background: Framingham (Fram) and UKPDS risk scores are clinically useful for long-
term primary prediction of coronary heart disease (CHD) events. Sub-clinical coronary 
atheroma might predict late events. We examined relation of 10 yr Fram and UKPDS 
CHD risk to extent of coronary atheroma using 64 slice coronary CT angiography (CTA) 
in asymptomatic subjects with type 2 diabetes mellitus (DM) enrolled in an ongoing 
prospective outcomes study.
Methods: Contrast enhanced 64-slice CTA was performed in 296 consecutive DM pts 
with no known CHD (age 63.2±5.2 yrs, 58% women, mean duration of DM 10.6±7.9 yr, 
28% receiving insulin).
Results: A minority of pts were at low risk (14% Fram and 20% UKPDS), most at 
intermediate risk (48 and 42% respectively) and 38% high risk. Multivessel coronary 
plaque was present in 162 (54.7%) pts. Prevalence of coronary plaque increased with level 
of Fram and UKPDS risk (Table) and correlation was similar for men and women. Amongst 
variables not included in risk scores (insulin treatment, ankle brachial ratio, serum CRP 
and serum fibrinogen) the ankle-brachial ratio predicted presence of multivessel coronary 
plaque independently of risk scores (Fram p=0.018; UKPDS p=0.036).
Conclusions: In asymptomatic subjects with DM and no history of CHD undergoing 64 
slice CTA 1. Multivessel plaque was common at all levels of risk. 2. Prevalence and extent 
of plaque increased with both Framingham and UKPDS risk. 3. The ankle-brachial ratio 
added independent information to that from either risk score.
Coronary plaque in relation to level of risk
Risk Any plaque N (%) pts
Multivessel plaque N 
(%) pts
Stenosis (>50%) N 
(%) pts
Fram UKPDS Fram UKPDS Fram UKPDS
Low (<10% 10yr risk) 25 (56.8)
32 






(73.4) 75 (51.7) 58 (46.8) 37 (5.7) 19 (15.3)
High (>20% 10yr risk) 100 (86.2)
103 
(92.0) 78 (66.7) 78 (66.7) 37 (31.9) 52 (46.4)
p-value 0.000 0.000 0.001 0.000 0.005 0.000
11:30 a.m.
905-275 Accuracy of Dual-Source computed tomography in the 
assessment of plaque morphology: use of quantitative 
plaque analysis software in comparison to IVUS virtual 
histology
Christof Burgstahler, Harald Brodoefel, Tanja Drosch, Anja Reimann, Martin Heuschmid, 
Ilias Tsiflikas, Andreas F. Kopp, Stephen Schroeder, University of Tuebingen - 
Cardiology, Tuebingen, Germany, University of Tuebingen - Diagnostic Radiology, 
Tuebingen, Germany
Objective: To assess Dual-Source computed tomography (DSCT) and a Houndsfield unit 
(HU) based analysis approach in the classification and quantification of atheroma.
Methods: DSCT and intravascular ultrasound (IVUS) virtual histology (VH) were 
prospectively performed in 13 patients and 20 lesions were compared in terms of maximal 
percent vessel stenosis and volumes of vessel, lumen, plaque or fatty, fibrous and 
calcified components. Volumes were compared between visual adjustment of HU based 
colour maps to plaque components as well as use of pre-set HU cut-offs or optimized 
thresholds that were obtained through de-blinded manual calibration of plaque volumes 
in DSCT to IVUS-VH.
Results: Percent vessel stenosis in DSCT (49±12%) and IVUS (51±14) were closely 
correlatated (r2=0.71). Mean IVUS-VH correlated HU-ranges for fatty or fibrous plaque, 
lumen and calcified lesions were -6-66, 67-153, 154-446 and 447+. Using these HU 
cut-offs, DSCT showed moderate or good correlation with IVUS-VH regarding volumes 
of lumen (r2=0.80), plaque (r2=0.72) and fatty (r2=0.63), fibrous (r2=0.61) or calcified 
components (r2=0.35). Corresponding R-squared values for pre-set HU-thresholds (0-70, 
71-130, 131-400, 400+) and visual adjustment of colour maps were 0.65, 0.47, 0.51, 0.56 
and 0.07 or 0.77, 0.64, 0.48, 0.53 and 0.63. Significant underestimation was observed 
for use of pre-set HU-ranges and fibrous plaque; overestimation was noted for visual 
assessment of non-calcified plaque (P<0.01). Prospective HU based plaque analysis 
showed good reproducibility with intra-class-correlation-coefficients for vessel, plaque 

















and fatty, fibrous or calcified components being 0.96, 0.94, 0.85, 0.97 and 1.00.
Conclusion: Prospective HU based analysis software allows for accurate and 
reproducible characterization of non-calcified plaque.
11:30 a.m.
905-276 Imaging of Bachmann’s Bundle and its Arterial Supply 
by MDCT; Implications for Interatrial Conduction 
Abnormalities and Arrhythmias
Farhood Saremi, Stephanie Channual, Subramaniam Krishnan, Jeffery Milliken, 
Swaminatha Gurudevan, Jagat Narula, Shaista Malik, Amir Abolhoda, University of 
California, Irvine, Orange, CA
Background: Bachmann’s Bundle (BB) is considered to be the most prominent interatrial 
conduction pathway. Interatrial conduction delay abnormalities, which may be associated 
with atrial arrhythmias, is believed to be associated with disease of BB. The purpose of 
our study was to perform a detailed anatomic investigation of BB and its vascular supply 
using 64-slice MDCT, and to compare our findings in normal with abnormal patients, 
which included patients with severe coronary artery disease (CAD) and interatrial block 
(IAB) or atrial fibrillation (AF).
Methods: 317 completed questionnaires on patient clinical histories, electrocardiograms, 
and coronary CT angiogram were reviewed: 164 were identified as normal patients, while 
153 were abnormal [68 with AF or IAB (P wave ≥ 120 ms), 46 with severe CAD (>70% 
stenosis of the sinoatrial nodal artery supplying BB), and 39 with severe CAD and AF 
or IAB]. A detailed examination of BB, including its density, length, anteroposterior and 
superoinferior diameters, and vascular supply, was performed.
Results: BB was identified to a greater degree in normal (90.2%) compared with abnormal 
groups (73.9%) (p<0.0001). Identification of BB was similar among abnormal patients: 
71.7% with severe CAD, 73.4% with AF or IAB, and 76.9% with severe CAD and AF or 
IAB. In addition, similar BB measurements were found for normal and abnormal patients, 
with BB lengths of 13.8 ± 2.95mm and 15.2 ± 3.32mm, anteroposterior diameters of 4.59 
± 1.07mm and 5.21 ± 1.77mm, and superoinferior diameters of 6.10 ± 1.85mm and 6.28 
± 1.56mm, respectively. Patients without an identifiable BB displayed fatty infiltration in the 
region [-32.0 ± 34.0 Hounsfield units (HU) compared with 49.7 ± 60.9 HU (p = 0.0098) 
normal patients]. BB was mainly supplied by the right sinoatrial artery, followed by the 
left sinoatrial artery.
Conclusions: BB and its vascular supply can easily be demarcated from surrounding 
fat in cardiac CT images. BB was encountered less in severe CAD, AF and IAB patients, 
which suggests that fatty replacement of the diseased BB fibers may play a role. MDCT 
is a noninvasive technique that may be used during pre-procedural planning to locate BB 
for atrial pacing.
11:30 a.m.
905-277 C-reactive Protein level is different among Plaque 
Characteristics detected by Coronary CT Angiography 
in Asymptomatic Population
Eue-Keun Choi, Sung-A Chang, Sang-Il Choi, Eun-Ju Chun, Young-Seok Cho, Woo-
Young Chung, Tae-Jin Youn, In-Ho Chae, Dong-Joo Choi, Dong-Hyun Choi, Jin-Shik 
Park, Yong-Jin Kim, Dae-Won Sohn, Byung-Hee Oh, Young-Bae Park, Yun-shik Choi, 
Hyuk-Jae Chang, Seoul National Univertiy Hospital, Seoul, South Korea, Seoul National 
Univertiy Bundang Hospital, Seoungnam-si, South Korea
Background: Although C-reactive protein (CRP) is known as an independent 
cardiovascular predictor, there were inconsistent results on the association between CRP 
and atherosclerosis.
Methods: We enrolled 1,000 asymptomatic consecutive subjects (50 ± 9 years, 63% 
men) who underwent coronary CT angiography (CTA, 64-slice MDCT) as a part of health 
check-up. We investigated the plaque composition from each coronary artery segments 
and compared with CRP level.
Results: We classified whole population into three groups: calcified plaque (n=91), 
non-calcified or mixed plaque (n=124), and no plaque group (n=785). Subjects with any 
plaque had a higher level of CRP (figure). Comparing between those with plaques, there 
was no significant difference in demographic and biochemical characteristics except for 
the level of CRP. Despite higher CACS, subgroup with calcified plaques had a much lower 
serum CRP levels compared to those with non-calcified or mixed plaques, and a similar 
level to those with no plaque (figure). Furthermore, in contrast to an increasing trend for 
serum CRP levels in relation to the number of non-calcified or mixed plaques, there was 
no relationship between the number of calcified plaques and serum CRP levels.
Conclusions: The presence of non-calcified or mixed plaques on CTA showed higher 
CRP level in asymptomatic population, whereas calcified plaque did not. CTA could 
provide additional information by identifying vulnerable subjects who need more strict 
primary prevention. 
11:30 a.m.
905-278 Characterization and Quantification of Coronary 
Atherosclerosis in Asymptomatic Subjects With Type II 
Diabetes Mellitus
Olivia Manfrini, Vincenzo Russo, Adolfo Ciavarella, Maurizio Montalti, Luana Ceroni, 
Raffaele Bugiardini, Rossella Fattori, University of Bologna, Bologna, Italy
Background: The aim of this study was to characterize the extent and morphology of 
coronary lesions in asymptomatic patients with type II diabetes mellitus (DM).
Methods: We enrolled 102 asymptomatic patients with type II DM and 97 patients without 
diabetes referred to pre-operative screening test before non-coronary cardiac surgery. All 
subjects had no history of ischemic heart disease and underwent multidetector computed 
tomography (MDCT) coronary angiography. The presence of coronary atherosclerotic 
plaque was defined as thickening of the arterial wall >0.5 mm. Plaques were evaluated 
with a specific volume and density quantification MDCT software (Syngo-Volume, 
Siemens), that excludes from analysis the contrast media or the calcified part of the 
plaque and let the selective evaluation of the fibro-fatty constituent based on HU ranges.
Results: MDCT revealed the presence of coronary plaque in 65.7% patients with type 
II DM and 26.2% controls (p<0.001). In the diabetic cohort, the duration of type II DM 
was an independent predictor (OR= 1.12, CI: 1.01-1.20, p=0.026) of the presence of 
coronary atherosclerosis and was strongly related to plaque density (r=0.37, p<0.05). We 
evaluated 183 plaques. The allocation of coronary atherosclerotic lesions was similar into 
the two groups (range 1-6, median 3 per patient). The burden of coronary atherosclerosis 
evaluated by the volume of fibro-fatty components plus calcium volume was 0.124 cm3 
(range 0.002-0.977) in the diabetic patients and 0.159 cm3 (range 0.017-0.833; p=0.43) 
in control subjects. We also found that atherosclerotic plaques differ among diabetic and 
non-diabetic asymptomatic subjects. Diabetic patients had a significantly high proportion 
of lesions with impaired adaptive remodeling (56.5% versus 35.6%, p<0.01). In addition, 
plaques with fibro-fatty components had a significantly higher tissue density in the diabetic 
cohort (58.76 ± 9.55 HU), as compared with controls (47.31 ± 5.42 HU, p<0.001).
Conclusions The duration of DM is strongly related with the presence of coronary artery 
disease, and plaque composition. Coronary plaques in type II DM show a tendency to 
develop impaired adaptive remodeling, and to have a high tissue density.
11:30 a.m.
905-279 Coronary Plaque Assessment With Multi-Slice 
Computed Tomography and Virtual Histology 
Intravascular Ultrasound in Symptomatic Patients With 
Type 2 Diabetes
Gabija Pundziute, Jacob M. van Werkhoven, Joanne D. Schuijf, J. Wouter Jukema, 
Isabel Decramer, Giovanna Sarno, Piet K. Vanhoenacker, Johan H.C. Reiber, William 
Wijns, Jeroen J. Bax, Leiden University Medical Center, Leiden, The Netherlands, 
Cardiovascular Center, OLV Hospital, Aalst, Belgium
Background: The increased risk of diabetic patients to develop coronary events may be 
related to coronary plaque patterns. We evaluated plaque burden and composition on 
multi-slice computed tomography (MSCT) and virtual histology intravascular ultrasound 
(VH IVUS) in patients with type 2 diabetes and without diabetes.
Methods: 60 patients (19 (32%) with diabetes, 59±11 yrs) with suspected coronary 
artery disease underwent 64-slice MSCT, followed by VH IVUS. On MSCT, the average 
and absolute number of plaques of different types were evaluated (Table 1). Plaque 
burden and 4 plaque components were assessed on VH IVUS (fibrotic, fibro-fatty, necrotic 
core, dense calcium). In addition, plaques were visually classified into 4 types (pathologic 
intimal thickening, fibroatheroma, thin cap fibroatheroma, fibrocalcific).
Results: The results of plaque characteristics are presented in Table 1. On MSCT, 
diabetic patients showed a higher prevalence of plaques. Diabetes was also associated 
with more calcified lesions. Similarly, significantly more dense calcium and fibrocalcific 
plaques were observed on VH IVUS. The amount of necrotic core was also significantly 
higher in diabetes.
Conclusions: A larger plaque burden and more advanced calcified lesions were 
observed in patients with diabetes by MSCT and VH IVUS. Advanced plaques coexisted 
with features of potential vulnerability to rupture on VH IVUS. Thus, MSCT may be used to 
identify coronary plaque patterns, although VH IVUS provides further refinement.










Total nr of plaques on MSCT 114 201
Plaque extent: 
Nr of any plaques 
Nr of obstructive plaques (≥50% luminal 
narrowing) 











Nr of calcified plaques 
Nr of mixed plaques 








Total nr of plaques on VH IVUS 59 110
Plaque extent: 

































905-280 Negative Hounsfield Unit Value with Multi-detector 
Computed Tomography as a Predictor for Slow Flow 
/ No-Reflow Phenomenon during Percutaneous 
Coronary Intervention
Kyohei Yamaji, Shinichi Shirai, Kenji Ando, Koyu Sakai, Katsuhiro Kondo, Masashi 
Iwabuchi, Hiroyoshi Yokoi, Hitoshi Yasumoto, Hideyuki Nosaka, Masakiyo Nobuyoshi, 
Kenichi Sunasaka, Kousuke Sasaki, Kokura Memorial Hospital, Kitakyushu, Japan, GE 
Yokogawa Medical Systems, Tokyo, Japan
Background: Slow flow / no-reflow phenomenon is a serious complication during 
Percutaneous Coronary Intervention (PCI). The aim of this study was to assess the 
relation between CT density in coronary plaque and slow flow / no-reflow phenomenon.
Methods: This study enrolled 196 consecutive patients (69.2 ± 10.8 years old, male 
52.6%, 228 lesions) who underwent 64-row Multi-detector Computed Tomography 
(MDCT) before PCI. Patients with chronic total occlusion, using rotational atherectomy 
system or in-stent restenosis were excluded. A lipid rich plaque was defined as minimum 
CT density in the plaque area was negative. Slow flow / no-reflow phenomenon was 
defined as Thrombolysis in Myocardial Infarction flow grade < 3.
Results: Eighteen of the 228 lesions were classified as lipid rich. In nine of the lipid rich 
lesions (9/18, 50%), slow flow / no-reflow phenomenon occurred. Distal protection device 
was used in two of the lipid rich lesions (2/18, 11.1%). Slow flow / no-reflow phenomenon 
did not occur in the other lipid rich lesions (7/18, 38.9%). In the other 210 lesions which 
were not classified as lipid rich, slow flow / no-reflow phenomenon did not occur.
Conclusion: Presence of plaque with negative HU value was a predictor of slow flow / 
no-reflow phenomenon during PCI (p < 0.001), indicating that distal protection devices 
might be required during PCI.
Result
Minimum CT density in the plaque Negative (n = 18)
Positive 
(n = 210)
Slow flow / No-reflow occurred 9/18 * 0/210 *
Distal protection device used 2/18 0/210
Slow flow / No-reflow did not occur 7/18 210/210
* p < 0.001, Fisher’s exact test
11:30 a.m.
905-281 Coronary CT Angiography in Patients with the 
Metabolic Syndrome
Anne S. Kanderian, Srikanth Sola, Scott D. Flamm, Paul Schoenhagen, Milind Desai, 
Venu Menon, Cleveland Clinic, Cleveland, OH
Background: Patients with metabolic syndrome (MetS) have an increased risk of 
mortality due to atherosclerosis. We sought to compare the prevalence and characteristics 
of coronary artery atherosclerosis (CAD) by coronary CT angiography (CTA) in patients 
with MetS vs age and gender matched controls.
Methods: We evaluated 93 consecutive patients without known CAD who met NCEP 
ATP III criteria for MetS, and 93 age and gender matched controls. Patients underwent 
coronary CTA on a Philips Brilliance 64, Siemens Sensation-64, or Siemens Definition 
MDCT scanner. Presence and severity of atherosclerotic plaque was evaluated using a 
standard 17 coronary artery segment model.
Results: Patients with MetS (56 + 9 years, 68% male) had a mean triglyceride 190+133 
mg/dL, HDL 45+14 mg/dL, fasting glucose 119+45 mg/dL and BMI 34.8+7.3 kg/m2. 
Coronary atherosclerotic plaque was present in 81% of patients with MetS vs 60% of 
controls (p=0.004). Obstructive CAD (> 50% stenosis) was present in 27% of patients with 
MetS vs. 9% of controls (p=0.001). Plaques were calcific 52%, noncalcific 15% and mixed 
calcific/noncalcific 33%. Patients with MetS had a greater number of coronary artery 
segments with atherosclerotic plaques compared to controls, p<0.001 (table).
Conclusions: Patients with MetS have a greater burden of coronary atherosclerotic 
plaque and obstructive CAD compared to age and gender matched controls. This latent 
burden of disease stresses the importance of aggressive risk factor modification in this 
population.
Prevalence and Characteristics of Atherosclerosis in Metabolic Syndrome Patients vs 
Controls
Metabolic Syndrome Controls p value
CAD 75 (81%) 56 (60%) 0.004
Obstructive CAD 25 (27%) 8 (9%) 0.001
Obstructive CAD in LM/LAD 11 (12%) 5 (5%) 0.190
No. segments with plaques 
(median, 25th-75th %ile) 3 (1-7) 1 (0-4) <0.001
11:30 a.m.
905-282 Cardiac CT for High Sensitivity Detection of Obstructive 
Coronary Artery Disease in Patients with Normal 
Nuclear Myocardial Perfusion Imaging (MPI)
Taral Patel, Shant Manoushagian, Sunil Mirchandani, Shahryar Saba, Massimiliano 
Szulc, Franklin J. Wong, Peter M. Okin, Paul D. Kligfield, Fay Lin, James K. Min, 
Jonathan W. Weinsaft, Weill Medical College of Cornell University, New York, NY
Background Identification of obstructive CAD (ObCAD) is of diagnostic and prognostic 
importance. While nuclear MPI detects ObCAD by its effects on flow, cardiac CT (CCT) 
detects ObCAD by direct coronary imaging. We employed CCT to assess prevalence and 
predictors of ObCAD in pts with normal MPI.
Methods We studied consecutive pts without known CAD in whom MPI and CCT were 
performed within 1 year (mean 82 days); in a subset, invasive angiography (IA) was used 
to compare CCT and MPI. MPI was read using a 20 segment / 4 point score (summed 
stress score ≥ 1 abnormal). ECG was obtained throughout MPI stress (ST depression ≥ 
1mm abnormal). CCT and IA were read using a 15 segment model (ObCAD = any artery 
≥ 70%, or left main ≥ 50% stenosis). MPI and CCT were read blinded to results of the 
other test.
Results 199 pts were studied (61yrs, 49% male, EF 67%); 43 pts underwent ICA. In the 
total group, 11% (22/199) had normal MPI but ObCAD by CCT. CAD by CCT with normal 
MPI more likely among pts with abnormal stress ECG (40% vs 19%, p < 0.05). There was 
no difference by gender, stress type, transient ischemic dilation/lung uptake, LV volume or 
EF (all p = NS). In the IA subset, CCT yielded improved diagnostic accuracy vs MPI (p < 
0.02; Table). 14% (6/43) pts had normal MPI but ObCAD by IA; all had ObCAD by CCT.
Conclusions Among pts undergoing both MPI and CCT, over 10% with normal MPI have 
ObCAD by CCT or IA, with prevalence higher in pts with abnormal stress ECG. CCT is 
of diagnostic utility for assessing coronary anatomy in pts with normal MPI but abnormal 
stress ECG.
Diagnostic Performance of CCT and MPI for Obstructive CAD
Sensitivity Specificity Accuracy
ICA reference (n=43)
CCT 96% 75% 88%
MPI 78% 38% 63%
CCT reference (n=199)
MPI 64% 48% 53%
11:30 a.m.
905-283 Noninvasive Assessment of Coronary Stent Fracture 
After Drug-Eluting Stent Implantation by 64-Slice 
Multidetector CT
Takeshi Serikawa, 120-Tenjinntyou, Kurume, Japan
Background:Drug-eluting stents (DES) have dramatically reduced the rate of restenosis. 
Stent fracture appears to be an important factor in DES restenosis. Sixty-four-slice 
multidetector CT angiography (MDCT) has been introduced as a useful technique for 
the noninvasive diagnosis of in-stent restenosis. We evaluated the utility of MDCT for 
detecting DES fracture.
Methods:MDCT was performed in 129 consecutive patients with a total of 159 
previously implanted DES (sirolimus-eluting stent). MDCT images were evaluated by two 
independent investigators for evidence of stent fracture. MDCT results were compared 
with conventional X-ray coronary angiography (CAG). Sensitivity, specificity, and positive 
and negative predictive values were calculated.
Results:DES fracture was detected in 16 stents (10%) on CAG and 14 of 16 (88%) stent 
fractures were identified by MDCT. One of two stents had severe calcification in the lesion 
and was unable to be detected by MDCT. The sensitivity, specificity, and positive and 
negative predictive values of MDCT were 88% (14 of 16), 100% (143 of 143), 100% (14 of 
14), and 99% (143 of 145), respectively. Four of 16 (25%) stent fractures were associated 
with in-stent restenosis, while 12 of 143 (8%) of stents without fracture were associated 
with restenosis (p=0.097).
Conclusions:Sixty-four-slice MDCT can detect DES stent fracture noninvasively with 
high sensitivity and specificity. MDCT may be a promising method for the noninvasive 
diagnosis of coronary stent fracture. 


















905-284 Radiation Dose for Cardiac CT Angiography - A 
Comparison Between Dual Source and 64-Slice CT
Franziska Hermann, Tanja Meyer, Martin Hadamitzky, Eva Hendrich, Ute Lang, Christine 
Schwarzer, Stefan Martinoff, Joerg Hausleiter, Deutsches Herzzentrum Muenchen, 
Munich, Germany
Background:Multislice computed tomography angiography (CTA) has been established 
as a reliable method for non-invasive imaging of the coronary arteries. The purpose of 
this prospective study was to analyze radiation dose estimates of cardiac CTA’s with dual 
source CT (DSCT) in daily practice and to compare them with 64-slice CT.
Methods: All 968 consecutive patients undergoing cardiac CTA during 01/2006 - 
07/2007 were included. The first group (503 pts) was investigated with 64-slice CT, in 
the subsequent group (465 pts) DSCT was used. Radiation dose estimates were derived 
from the dose length product.
Results: Radiation dose estimates were significantly reduced by 27% with DSCT in 
cardiac studies including bypass graft and chestpain evaluation (Fig.). Similarly, the dose 
estimates were significantly reduced by 35% in coronary CTA’s (mean scan length 12.7 ± 
2.2 cm). Applying multiple dose saving algorithms, a mean dose estimate of only 4.0 ±1.0 
mSv is achievable with DSCT in selected patients.
Conclusions: Dose saving algorithms for the new DSCT are efficient and resulted in a 
significantly lower radiation exposure. An appropriate selection of dose saving algorithms 
should be performed in every individual patient to keep the radiation exposure as low as 
possible.
11:30 a.m.
905-285 Strain and Strain Rate Imaging Are Independent 
Predictors of Mortality After High-Risk Myocardial 
Infarction
Chung-Lieh Hung, Sung Hee Shin, Amira Hassanein, Anil Verma, Mikhail Bourgoun, 
Lars Kober, J. Malcolm O. Arnold, Scott D. Solomon, Brigham and Women’s Hospital, 
Boston, MA
Background: Regional and global left ventricular (LV) systolic dysfunction after myocardial 
infarction (MI) are associated with increased cardiovascular risk. The prognostic 
significance of strain (S) and strain rate (SR) imaging, novel techniques for LV contractility, 
has not been well defined.
Methods: The VALsartan In Acute myocardial iNfarcTion trial (VALIANT) echo study 
enrolled 603 patients with LV dysfunction, heart failure (HF), or both 5 days after MI. 
Peak longitudinal S and systolic SR were measured in all 12 LV segments from 2- and 
4-chamber views using speckle tracking (Velocity Vector Imaging, Siemens, Inc.) in 380 
patients with good echogenicity. We used multivariable models and receiver-operating 
characteristic analysis to identify the incremental utility of global S and SR in predicting 
outcomes.
Results: Mean S and SR in VALIANT were -7.6 ± 2.7% and -509.6 ± 164/ms. A total of 
61 (16%) patients died in 25 months median follow-up. Both SR (HR [per ms] 1.01, 95% 
CI 1.007-1.01; P<0.001] (Fig) and S (HR 1.21, 95% CI 1.05-1.4; P=0.006) independently 
predicted death, adjusting for baseline clinical factors and LV ejection fraction (EF). LVEF 
alone added minimal prognostic value to clinical predictors of mortality, but adding SR 
improved the model significantly, increasing the c-statistic from 0.74 to 0.86 (P < 0.001).
Conclusion: Strain rate imaging, assessing the rate of myocardial deformation, provides 
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906-250 Patent Foramen Ovale: An Anatomic Study and its 
Diagnosis by MDCT
Farhood Saremi, Aidan Raney, Steven Fowler, Swaminatha Gurudevan, Stephanie 
Channual, Jagat Narula, Khushboo Khushal, University of California Irvine, Orange, CA
Background: Patent foramen ovale (PFO) is common in adult population and has 
been implicated in several pathologic processes, including cryptogenic stroke. Although 
transesophageal echocardiography (TEE) is considered the clinical reference to detect 
PFO, this method is semiinvasive. Therefore, we sought to investigate the feasibility of 
noninvasive 64-slice MDCT to visually detect PFO using routine coronary CT angiography 
(CTA) by comparing the results with TEE and transthoracic echocardiography (TTE).
Methods: Retrospectively ECG-gated coronary CTA of 284 patients (172 male and 
112 female; 59.7 ±12 years) were. Contrast injection was followed by a saline chaser to 
washout contrast from the right heart. Images were reconstructed at 10% of R-R intervals. 
The length and opening diameter of flap valve, atrial septal aneurysm (ASA), PFO shunts, 
and the direction of the jet of contrast, were evaluated in short and long axis views. The 
left to right shunt was graded by the length of contrast jet on CT images (grade 1, 1 cm; 
grade 2, >1 cm to 2 cm; grade 3, >2 cm. TEE was performed on 24 patients and TTE on 83 
patients using agitated saline as contrast, color Doppler, and the Valsalva maneuver.
Results: A flap valve was seen in 103 (36.3%) patients (length, 14.0 ± 4.0 mm; opening 
width, 3.15 ± 0.83 mm), best seen at 70% and 40% intervals. ASA was seen in 6 (2.11%) 
patients (length, 17.3 ± 7.12 mm; depth, 10.0 ± 2.8 mm), two of which were positive for 
PFO. A PFO with a left to right shunt was seen in 49 (17.3%) patients (grade 1, 63.3%; 
grade 2, 34.7%; grade 3, 2.04%). PFO was best seen at 70% and 80% intervals of the 
cardiac cycle. In patients who had CTA and TTE (n=83), a PFO shunt was shown by CT in 
18 (21.7%) but confirmed in only 5 (6%) patients (p = 0.006). In patients who had CTA and 
TEE (n=24), both imaging modalities showed identical findings of 7 patients with PFO.
Conclusions: 64-slice MDCT provides detailed anatomic information regarding the 
size, morphology, location and shunt grading of PFOs, and also allows for detection of 
associated findings, such as ASAs. The availability of this noninvasive technique provides 
clinicians the opportunity to diagnose PFO shunts, on routine coronary CTA.
1:30 p.m.
906-251 A Novel Approach to Optimized Radiation Dose 
Reduction During Multiphase Coronary CTA with Dual 
Source CT
Ariel Gutstein, Victor Cheng, Damini Dey, Arik Wolak, Yasuyuki Suzuki, John Friedman, 
Louise EJ Thomson, Sean Hayes, Raymond Pimentel, William Paz, Daniel S. Berman, 
Imaging and Medicine Cedars Sinai Medical Center, Los Angeles, CA
Background: While new software (“Mindose” (MD), Siemens Definition) for retrospectively 
gated (RG) coronary CTA (CCTA) with dual source CT (DSCT) reduces tube current to 4% 
during unneeded cardiac cycle periods, radiation dose (RD) reduction is modest with its 
conventional implementation. We devised a novel approach to minimize RD and preserve 
multiphase CCTA quality through MD optimization and use of lower CT tube voltage.
Methods: We modified MD to target full tube current (FTC) at 70% of the cardiac cycle 
(FTC70), rather than the conventional 45% to 75% of the cardiac cycle (FTC45-75). Of 
106 consecutive patients who had CCTA with RG imaging, FTC70 was applied in 43 
non-arrythmic patients with HR <70. In patients with stents, bypass grafts, weight >85 Kg, 
or BMI >30, tube voltage was 120 KvP; otherwise it was 100 KvP. Diagnostic quality was 
assessed on a 5 point scale (5 = excellent, 1 = uninterpretable).
Results (Table): In all FTC70 patients, multiphase reconstruction suitable for coronary 
evaluation was achieved between 60-80% of the cardiac cycle and regional wall motion 
remained assessable despite image quality reduction in phases outside 60-80%. Quality 




> grade 4 was present in 98.5% of 645 segments. Compared to FTC45-75 at 120 Kvp, RD 
was reduced by 39% for FTC 70 at 120 KvP and by 65 % for FTC 70 at 100 KvP (mean 
RD of 4.4 + 0.9 mSv).
Conclusion: A novel approach of using FTC in the shortest allowable window at 70% of the 
cardiac cycle resulted in marked RD reduction while preserving high quality of CCTA. 
MD Protocol
FTC70 / 100 
KvP (N=25)
MTC70 / 120 
Kvp ( N= 18)
FTC 45-75 
/ 100 Kvp 
(N=32)
FTC 45-75 / 120 
Kvp (N= 31)@
Age 61+11 58.1 + 1 64.2 + 13 67 + 12
CCS 107 + 164 526 + 808 160 + 236 733 + 1145
BMI 25.4 + 3 28.4 + 3 24.6 + 3 29.5 + 6
Phases suitable for 
coronary evaluation¶ 60-80 60-80 35-85 35-85
Radiation mSV + SD 4.4 + 0.9 * 7.4 + 2.1 7.3 +1.8 12.7 + 2.6
Non diagnostic 
studies% (N) 8 (2) 11.1(2) 13(3) 25 (8)
Non diagnostic 
segments : % (N) 1.1 (4) 2.2 (6) 2.1 (10) 5.9 (27)
* p <0.001 with the other groups 
@ Conventional MD protocol 
¶
 Expressed as percentage of the cardiac cycle interval
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906-252 Enhanced Risk Stratification in Patients With an 
Intermediate Pre-Test Likelihood Using Multi-Slice 
Computed Tomography
Jacob Van Werkhoven, Joanne Schuijf, Oliver Gaemperli, J Wouter Jukema, Eric 
Boersma, William Wijns, Gabija Pundziute, Arthur Scholte, Ernst Van der Wall, Philipp 
Kaufmann, Jeroen Bax, Leiden University Medical Center, Leiden, The Netherlands, 
University Hospital Zurich, Zurich, Switzerland
Background: Non-invasive imaging with multi-slice computed tomography (MSCT) has a 
high diagnostic accuracy in the detection of coronary artery disease (CAD), and is used 
frequently in patients with an intermediate pre-test likelihood. However, its prognostic 
value remains to be determined. The purpose of this study was to determine whether 
MSCT may be useful for risk stratification of patients at intermediate pre-test likelihood.
Methods: MSCT was performed in patients with an intermediate pre-test likelihood 
according to Diamond and Forrester. Images were evaluated for the presence of significant 
(≥50%) stenosis. The following events were recorded: cardiac death, non-fatal infarction, 
unstable angina requiring hospitalization, and revascularization (>60 days after MSCT).
Results: In 243 included patients (58% male, average age 60±11 years) an abnormal 
MSCT with significant CAD was observed in 87 patients (36%), a negative scan with no 
or non-significant CAD was observed in the remaining 156 (64%) patients. During follow-
up (average 404±207 days) an event occurred in 23 patients (9%). An event rate of 3% 
was observed in the normal MSCT group and an event rate of 22% in the abnormal group 
(Log rank test p<0.0001).
Conclusions: Our results suggest that in an intermediate pre-test likelihood population, 
MSCT is highly effective in re-stratifying patients into a low or high post-test risk group. 
These results further emphasize the usefulness of non-invasive imaging with MSCT in 
this patient population.
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906-253 Coronary Artery Computed Tomography as an 
Alternative to Invasive Angiography After Cardiac 
Stress Testing
Gilbert L. Raff, Michael J. Gallagher, Kavitha M. Chinnaiyan, Laxmi S. Mehta, Aiden 
Abidov, William Beaumont Hospital, Royal Oak, MI
Background: Cardiac stress testing provides the initial assessment for most patients 
with suspected coronary artery disease; however, subsequently many require invasive 
angiography. Coronary computed tomographic angiography (CCTA) may be useful in 
reducing the need for catheterization in such patients.
Methods: We prospectively enrolled 200 sequential patients referred by cardiologists for 
CCTA after stress tests. Before CCTA, physicians identified a “planned catheterization” group 
of patients who would undergo invasive angiography if CCTA were not available. After CCTA 
testing, patients were followed for 1 year. We determined the extent to which CCTA replaced 
planned catheterizations, and the diagnostic and prognostic accuracy of CCTA findings as 
compared to subsequent invasive and non-invasive testing or adverse cardiac events (MACE).
Results: Physicians planned catheterizations in 126 patients (63.0%); after CCTA, invasive 
angiography was performed in only 32 (16.0%) cases over 1 year. The diagnostic accuracy of 
CCTA was: sensitivity 90.0%, specificity 91.0%, positive predictive value 52.9% and negative 
predictive value 98.8%. There were 13 patients (6.5%) with 1 or more non-diagnostic CCTA 
segment; excluding these, accuracy results were: sensitivity 88.9%, specificity 98.2%, positive 
predictive value 84.2%, and negative predictive value 98.8%. None of the 133 patients with 
normal CCTA scans had MACE events, whereas 2 cases with non-obstructive findings and 
12 cases with obstructive CCTA results required revascularization.
Conclusions: Observations from this prospective study of 200 patients with suspected 
coronary disease and prior cardiac stress testing suggest that CCTA can substantially 
decrease the need for invasive angiography, without compromising diagnostic accuracy 
or clinical safety.
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906-254 Coronary CTA and Myocardial Blood Pool Analysis 
Using Cardiac Dual-Energy CT: Initial Experience
Balazs Ruzsics, Pal Suranyi, Heon Lee, Sean Nguyen, Peter Zwerner, Thomas Flohr, 
Costello Philip, Joseph Schoepf, Medical University of South Carolina, Charleston, SC
Background: The purpose of this work was to assess the role of dual-energy CT (DECT) 
in the evaluation of regional myocardial blood-pool in addition to assesing coronary 
morphology.Methods: 10 patients underwent contrast enhanced, retrospectively ECG-
gated DECT coronary angiography using dual-source CT with 330msec rotation, pitch 
0.2, and 64x0.6mm collimation. One tube of the dual-source system was operated with 
150mAs/rot at 140kV, the second tube with 165mAs/rot at 100kV or 80kV, depending on 
body habitus. DECT image analysis was performed by mapping the myocardial iodine 
distribution from low kV spectra on virtual non-contrast enhanced multiplanar reformats 
of the myocardium in long- and short-axis views. Two independent observers analyzed 
all DECT studies for myocardial blood-pool deficits using the AHA 17 segmental model. 
Segmental comparison was performed between coronary CTA and DECT myocardial 
segments. Results were also compared with findings at SPECT and/or invasive catheter 
angiography. Data were analyzed using the Bayesian model.
Results: 170 myocardial segments were evaluated. 21 segments in three patients showed 
blood-pool deficits on DECT. In all of these cases, CTA showed significant stenosis in the 
corresponding coronary arteries. In all territories where DECT showed blood-pool deficits, 
SPECT or catheter angiography confirmed ischemia or critical stenosis. Overall, DECT 
had 85% sensitivity and 98% specificity with 96.5% accuracy for detecting ischemic 
myocardial segments. In patients without significant stenosis and negative SPECT (n=7), 
DECT showed no sign of blood-pool deficits.
Conclusions: Initial experience suggests that DECT may a be promising method for 
the comprehensive analysis of coronary artery morphology and the myocardial blood 
pool and is in good agreement with nuclear myocardial perfusion imaging and catheter 
angiography.
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906-255 Accuracy of Dual Source CT Coronary Angiography in 
Patients After Coronary Bypass Surgery: Comparison 
to Invasive Angiography in 78 Patients
Dieter Ropers, Ulrike Ropers, Tobias Pflederer, Sven Bachmann, Werner G. Daniel, 
Stephan Achenbach, Department of Internal Medicine 2, Erlangen, Germany
Background:Multi-detector CT (MDCT) angiography has been shown to permit the 
evaluation of coronary artery bypass grafts with high diagnostic accuracy. However, 
results were less impressive for native coronary arteries including non-grafted arteries 
and distal run-off vessels. Dual Source CT (DSCT) provides improved temporal resolution 
and faster volume coverage. This study was performed to assess the ability of DSCT to 
evaluate CABG patients for the presence of significant stenoses in bypass grafts and 
native coronary arteries.
Methods:78 patients (mean age 64 y; range 40 - 87 y) with a total of 195 coronary artery 
bypass grafts (53 mammary artery grafts, 5 radial artery grafts, 137 venous grafts) were 
investigated by DSCT (2 x 64 x 0.6 mm collimation, 330 ms rotation) 1 to 344 months 
(mean 86 months) after bypass surgery. Bypass grafts and native coronary arteries were 
evaluated concerning the presence of significant stenoses (≥ 50% diameter reduction). 
Results were compared to quantitative coronary angiography (QCA).
Results:By DSCT, all bypass grafts were evaluable and correctly classified as occluded (n = 
68) or patent (n = 127). Sensitivity for stenoses detection in patent grafts was 100 % (22/22) 
with a specificity of 95 % (100/105). For the evaluation of native coronary arteries and 
distal run-off vessels, analysis was performed on a per-segment basis. Out of 854 coronary 
segments with a diameter of more than 1.5 mm in QCA, 87 (10%) were unevaluable. The 
reasons were severe calcifications in 69 arteries, artefacts due to arrhythmia (n = 11) and 
breathing (n = 7). In evaluable segments, sensitivity for the detection of significant stenoses 
or occlusions was 90% (111/123) with a specificity of 84% (541/644). On a per-patient 
basis, DSCT permitted identification of patients with at least one stenosis in a bypass graft, 
non-grafted vessel or in a distal run-off vessel with a sensitivity of 96% (53/55), specificity of 
87% (20/23) and negative predictive value of 91% (20/22).
Conclusions:DSCT permits the assessment of bypass grafts as well as the native 
coronary arteries. However, especially pronounced calcifications limit the evaluability and 
accuracy of DSCT coronary angiography in bypass patients.


















906-256 Utility of Multi-Detector Computed Tomography (MDCT) 
as a Diagnostic Triage Tool for Patients Presenting With 
Chest Pain to the Emergency Department: A Meta-
Analysis
Zainab Samad, Abdul Hakeem, Pamela S. Douglas, Duke University Medical Center, 
Durham, NC, University of Wisconsin Hospital and Clinics, Madison, WI
Background:Although MDCT is highly sensitive in detecting coronary disease 
compared to cardiac cath, the more critical issue of appropriate use in the diagnosis and 
management of patients presenting with chest pain to the emergency department (ED) 
is unclear. Therefore, we conducted a meta-analysis of all published literature evaluating 
the clinical utility of MDCT for predicting short term outcomes in patients with suspected 
acute coronary syndromes (ACS).
Methods: Using Pub Med, 187 studies evaluating the use of MDCT for chest pain 
evaluation in ED before August 2007 were reviewed. Inclusion criteria for meta-analysis 
were: 1) prospective study with > one month follow-up, 2) 16-64 slice scanners, 3) use 
of ACC/AHA guideline definitions for ACS and major adverse cardiac events, 4) > 30 
patients. Data were extracted by two investigators independently.
Results: 7 studies (470 pts) met inclusion criteria and formed the data set. 64 slice 
scanners were used in 6 of 7 studies. The pooled patient population was 52 + 11 years, 
45% female, with a significant cardiac risk burden (11% diabetic, 41 % hypertensive, 
30% smokers, 27% hyperlipidemia and 19% positive CAD history). All patients were in 
the low- moderate chest pain risk category. MDCT was positive in 30%, and 17% had 
confirmed ACS. Using ACS as the endpoint, MDCT had a pooled sensitivity of 97.4%, 
specificity 83.9%, positive predictive value of 54.7% and negative predictive value of 
99.7%. Overall accuracy was 86.2%. The 30 day event rate was low overall with no MI 
or deaths. Revascularization was performed in 32% MDCT positive pts, but in 0 MDCT 
negative patients. 
Conclusions: In patients presenting to the ED with chest pain, MDCT is highly predictive 
in excluding ACS, with good overall accuracy. In this low-intermediate risk patient group 
the low rate of major adverse events precludes assessment of the prognostic value of 
MDCT. Thus, a meta-analysis of current literature supports the use of MDCT when efficient 
determination of presence or absence of ACS is critical. Further research, including large 
randomized trials, is needed to define the appropriate use of MDCT in predicting clinical 
outcomes in acute chest pain patients.
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906-257 Dual Source CT Coronary Angiography for the 
Detection of Transplant Vasculopathy: Comparison to 
Intravascular Ultrasound in 21 Patients
Dieter Ropers, Philipp Raum, Ulrike Ropers, Tobias Pflederer, Sven Bachmann, Werner 
G. Daniel, Rene Tandler, Michael Weyand, Stephan Achenbach, Department of Internal 
Medicine 2, Erlangen, Germany
Background: Multi-detector computed tomography (MDCT) permits the detection of 
coronary artery stenoses. However, the evaluation of heart transplant recipients as to the 
presence of coronary allograft vasculopathy (CAV) is challenging because of their usually 
high heart rate and a resistance to ß-blockers. Dual Source Computed Tomography 
(DSCT) provides a higher temporal resolution compared to MDCT. The study was 
performed to assess the ability of DSCT to detect CAV in transplant recipients.
Methods:21 patients (17 males, 4 females, mean age 38 y; range 17 - 68 y) were 
investigated by DSCT (2 x 64 x 0.6 mm collimation, 330 ms rotation, 60-80 ml of contrast 
agent) without the application of ß-blockers 12 - 74 months (mean 34 months) after 
transplantation. The CT data were analyzed for image quality using pre-specified quality 
parameters (total visualized vessel length, length without artefacts and contrast-to-noise 
ratio). Furthermore, CT scans were visually evaluated for the presence of coronary 
plaque. Results were compared to intravascular ultrasound (IVUS).
Results:Heart rate during the scan was 80±14/min (range 60-105/min). Out of 357 
coronary segments, 318 (89%) were graded as excellent (181) or good (137) image 
quality. 14% (50/357) of the coronary segments were unevaluable. Reasons were a small 
vessel size (37), image noise (5) and motion (8). 97% of the visualized length of the 
coronary arteries was imaged without motion artefacts. The mean contrast-to-noise ratio 
(CNR) was 11.7±5.3 with the lowest CNR in the circumflex coronary artery. Overall CNR 
was higher in the proximal coronary arteries compared to their distal parts. IVUS was 
performed in all 21 patients (LM and LAD 18; RCA 3). CAV was detected in 57% (12/21) 
of the patients and in 31/81 (38%) of coronary segments. DSCT detected 81% (25/31) 
of these segments with a specificity of 94% (47/50). The negative predictive value was 
89% (47/53).
Conclusions: DSCT permits the investigation of transplant recipients concerning the 
presence of CAV with high image quality and diagnostic accuracy. Further studies are 
necessary to evaluate the potential of DSCT in the follow-up of heart transplant patients 
as an alternative to intravascular ultrasound.
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906-258 Detection of Cardiac Allograft Vasculopathy Using Dual-
Source MDCT With a Temporal Resolution of 83 ms: 
Comparison to Quantitative Invasive Angiography
Johannes Rixe, Lazaros Dollas, Andreas Rolf, Guido Conradi, Georg Bachmann, 
Christian W. Hamm, Thorsten Dill, Kerckhoff Heart Center, Bad Nauheim, Germany
Background: Noninvasive visualization of the coronaries in heart transplant recipients 
has so far been challenging due to a frequently elevated heart rate and insensitivity to 
beta-blockade. However, by virtue of prevalently unapparent cardiac allograft vasculopathy 
frequent angiographic surveillance remains mandatory.
We investigated the feasibility of Dual-source CT (DSCT) with a temporal resolution of 
83 ms for detection of transplant coronary artery disease in comparison to quantitative 
invasive angiography (QCA).
Methods: 20 heart transplant recipients (18 male, 2 female, mean age 59.5±9.5y) 
underwent DSCT (Siemens Somatom Definition) at a mean interval of 3468±1733 days 
after heart transplantation.
No heart rate control was performed prior to scanning and all data sets were reconstructed 
using a monosegment reconstruction algorithm.
Data set with best image quality was evaluated by two observers in consensus as to the 
presence of stenoses of > 50% diameter reduction as well as occurrence of atherosclerotic 
plaque and diffuse coronary wall thickening. QCA served as standard of reference.
Results: Mean heart rate during scan was 91±7bpm. Visualization of coronary arteries 
with diagnostic image quality was possible in 19 patients (95%) and 303 of 306 coronary 
segments (99%). Regarding unevaluable segments as false positive results, rule out 
of significant coronary stenoses was possible in 15 patients (75%) and 298 coronary 
segments (97%). Four stenoses were correctly identified, revealing a diagnostic accuracy 
of both 98.7% in segment based (NPV 100%, PPV 50%, Sensitivity 100%, Specificity 
98.7%), as well as patient based analysis (Sensitivity 100%, Specificity 98.7%, PPV 50% 
and NPV 100%).
Diffuse wall thickening and coronary plaque as potential indicators of transplant rejection 
occurred in 15 (5%) and 9 coronary segments (3%), respectively.
Conclusions: DSCT provides for noninvasive visualization of transplant coronary artery 
disease independent from heart rate and correlates well with invasive angiography in 
unobtrusive coronaries.
Thus, DSCT might be a gatekeeper for ruling out progressive transplant vasculopathy in 
long-time follow-up of heart transplant recipients.
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906-259 Coronary Computed Tomographic Angiogram (CCTA) 
is clinically effective and efficient in the evaluation of 
symptomatic Medicare patients
Mingliang Qu, Divya Shokeen, Luiza Petre, Jurij Stecko, Giuseppe Maiolino, Michael Poon, 
Cabrini Medical Center, New York, NY, University of California, Los Angeles, Los Angeles, CA
Background: The value of CCTA in patients over 65 years of age is in question due to 
the high likelihood of having significant coronary calcification with increasing age and its 
associated artifacts. The aim of this study is to evaluate the clinical value of CCTA in an 
unselected group of symptomatic Medicare patients who were referred for CCTA to rule 
out the presence of significant CAD.
Methods: We retrospectively reviewed 153 consecutive patients age > 65 (73 men, 
80 women; mean age, 74±7) who were evaluated at the Cabrini Medical Center from 
Dec 06 to Jul 07. All patients with cardiac symptoms underwent 64-slice multi-detector 
computed tomography (MDCT) according to the recently published ACCF/AHA 
Appropriateness Criteria for cardiac CT and MR imaging. For each patient, a noncontrast 
study was performed to obtain coronary calcium (CAC) score and was followed by a 
contrast-enhanced CCTA. All image data were transferred to a TeraRecon workstation 
for the calculation of the CAC score and the evaluation of the CAD. Two level II readers 
independently reviewed each study. Additional read to reconcile the difference is made 
by a level III reader.
Results: The mean value of CAC score in our study was 385 (range 0 to 5928). Of the 
153 patients, 36 (24%) had zero CAC; 115 (75%) of the study group had mild to moderate 
coronary calcification (i.e. CAC < 400). Imaging analysis showed 32 (21%) with normal 
coronaries, 63 (41%) with non-obstructive CAD, 58 (38%) with obstructive CAD (>70% 
diameter stenosis). Following the CCTA, 132 (86%) were given definitive diagnosis. Only 
23 (14%) were referred for further testing. Furthermore, a cumulative total of 81 significant 
incidental non-coronary cardiac findings were detected in 39 patients (25%). Another 48 
significant incidental non-cardiac findings were detected in 45 patients (59%).
Conclusion: Majority of the patients in this study were able to receive a definitive diagnosis 
following the CCTA without layering of additional diagnostic procedures. Coronary 
calcification is not necessary a limiting factor precluding the Medicare population from 
the clinical benefits of CCTA. When CCTA is used appropriately, it is cost-effective and 
efficient in the advanced age group.
1:30 p.m.
906-260 NCEP-ATP III Guidelines May Underestimate the Need 
for Statin Therapy in At-Risk Individuals: A Cross-
Sectional 64-Slice MDCT Study
Pankaj Garg, Todd Zynda, Florin Moisiuc, Ramni Khattar, Shaista Malik, Farhood 
Saremi, Jagat Narula, Swaminatha Gurudevan, UC Irvine School of Medicine, Irvine, CA
Background: Early identification of coronary artery disease (CAD) may aid the initiation 
of disease-modifying therapy. We evaluated the NCEP-ATP III guidelines’ appropriateness 
in determining the need for statin therapy in asymptomatic subjects undergoing 64-slice 
multidetector computed tomography angiography (MDCT) for the assessment of CAD.
Methods: 110 asymptomatic self-referred subjects (55 females) with no prior history of 
CAD or lipid-lowering therapy underwent MDCT for the evaluation of CAD. All subjects 
had fasting lipid profiles done within 6 months of MDCT and comprehensive risk factor 
assessment. Using NCEP ATP III guidelines, we divided subjects into two groups: statin 
eligible group(SEG) and statin ineligible group(SIG). Coronary artery calcium scoring 
(CACS) and a per-segment analysis of CAD was performed. For the latter, each coronary 
segment was scored as no plaque (score 0), mild plaque with <30% area stenosis (score 
1), moderate plaque with 30-60% area stenosis (score 2), and severe plaque with >60% 
area stenosis (score 3). Total plaque burden (graded from 0 to 3) in each patient was 
assessed by averaging scores over the total number of assessable segments.




Results: There were 27 subjects in the SEG and 83 subjects in the SIG. The mean age 
was 59 ± 9 in SEG and 57±13 in SIG. The mean CACS in the SEG and SIG subjects was 
147 ± 261 and 177 ± 452 respectively (p=0.33). A total of 1343 coronary artery segments 
were analyzed for CAD. Mean plaque burden in SEG, and SIG subjects was 0.41± 0.08 
and 0.31±0.59 respectively (p=0.325). There was no significant difference in either the 
number of patients with obstructive CAD between the SEG (6/27, 22.2%) and SIG (13/83, 
15.7%)(p=0.37) or the total number of segments with severe disease in SEG (10/325, 
3.0%) and SIG (40/1018, 3.9%) groups (p=0.614).
Conclusions: A large proportion of asymptomatic subjects with evidence of CAD by MDCT 
may not be eligible for statin therapy according to NCEP-ATP III guidelines. Additional 
biomarkers or phenotypic characterization may be needed to identify more individuals with 
CAD to realize the benefits of statin therapy and primary prevention goals.
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906-261 Framingham Risk Score Correlates Well With 
Atherosclerotic Plaque Burden and Obstructive 
Coronary Artery Disease in Asymptomatic Individuals
Pankaj Garg, Ramni Khattar, Todd Zynda, Florin Moisiuc, Shaista Malik, Farhood Saremi, 
Jagat Narula, Swaminatha V. Gurudevan, UC Irvine School of Medicine, Irvine, CA
Background: Framingham Risk Score (FRS) estimates the ten year risk (TYR) of 
coronary artery disease (CAD) events in asymptomatic individuals. Multi-Detector 
Computed Angiography(MDCT) affords the unique ability to noninvasively quantify CAD. 
The present study was done to determine the correlation between FRS, the burden of 
atherosclerosis and the prevalence of obstructive CAD in asymptomatic individuals.
Methods: 193 asymptomatic subjects(72 females) underwent MDCT for the evaluation 
of CAD. Subjects were divided into 3 groups based on FRS: Low risk (TYR <10%), 
Intermediate(IM) risk (TYR between 10 to 20%) and High risk(TYR >20%). Coronary artery 
calcium scoring(CACS) and per-segment analysis of CAD was performed. Each coronary 
segment was scored as no plaque (score 0), mild plaque with <30% area stenosis (score 1), 
moderate plaque with 30-60% area stenosis (score 2), and severe plaque with >60% area 
stenosis (score 3). Total plaque burden (graded from 0 to 3) in each patient was assessed 
by averaging scores over the total number of assessable segments.
Results: A total of 2378 coronary artery segments were analyzed in 193 subjects (112 low 
risk, 53 IM risk and 28 high risk). ). Mean age was 55 ± 11, 64±10 and 67±9 years in low, IM 
and high risk groups. Mean CACS in the low, IM and high risk subjects was 99 ± 233, 330 
± 748, and 642 ± 738 respectively (p<0.0001). Mean plaque burden in low, IM and high risk 
groups was 0.23± 0.40, 0.50±0.59, and 1.03±0.62, respectively (p=0.0001). Obstructive 
CAD was more common in high risk (17/28, 60.7%) subjects compared to IM (16/53, 
30.2%) and low risk subjects (10/112, 8.9%) (p<0.0001). Total number of segments with 
severe plaque was significantly higher in the high risk (212/346, 61.3%) group compared to 
IM (203/659, 30.8%) and low risk (226/1373, 16.3%) groups (p<0.0001).
Conclusions: Framingham Risk Score (FRS) correlates well with mean CACS, number of 
diseased segments, average plaque burden per segment and the presence of obstructive 
CAD in asymptomatic individuals. Notably, a low FRS does not rule out the presence of 
obstructive CAD.
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906-262 Diagnostic Accuracy of 64-slice Computed Tomography 
Coronary Angiography: A Multicenter, Multivendor, 
Prospective Study
W. Bob Meijboom, Matthijs F. Meijs, Joanne D. Schuijf, Nico R. Mollet, Carlos AG 
van Mieghem, Koen Nieman, Jaap M. van Werkhoven, Gabija Pundziute, Annick C. 
Weustink, Maarten J. Cramer, Wouter J. Jukema, Jeroen J. Bax, Pieter A. Doevendans, 
Mathias Prokop, Gabriel P. Krestin, Pim J. de Feyter, Erasmus University Medical 
Center, Rotterdam, The Netherlands
Background: Computed Tomography coronary angiography (CTCA) has been proposed 
as a non-invasive technique to evaluate the coronary tree. We determined the diagnostic 
accuracy of 64-slice CT coronary angiography for the detection and ruling out of significant 
coronary artery disease in a prospective, multi-center, multi-vendor study.
Methods: Three participating centers prospectively enrolled 360 patients, between the 
age of 50 and 70 years of age, who were clinically referred for diagnostic conventional 
coronary angiography from September 2004 through June 2006. All patients underwent a 
non-enhanced CT scan to determine the calcium score followed by a contrast enhanced 
CT scan. Conventional coronary angiography was performed 1 to 14 days before or 
after CTCA. Patient based, vessel based and segment based analysis was done to 
detect or rule out significant coronary artery disease, which was defined as 50% lumen 
diameter reduction on quantitative coronary angiography. No patients or segments were 
excluded because of impaired image quality due to either coronary motion or coronary 
calcifications.
Results: 64-slice CTCA was performed in 360 symptomatic patients with acute and 
stable chest pain symptoms (68% men, mean age 60 ± 6 years, median calcium score 
213 (I.Q. range 42-553). The prevalence of having at least one significant stenosis was 
68%. In a patient-based analysis, the sensitivity for detecting patients with at least 1 
positive segment was 99% (95% CI: 98-100); specificity 64% (95% CI: 55-73); positive 
predictive value 86% (95% CI: 82-90); negative predictive value 97% (95% CI: 94-100); 
and diagnostic accuracy 88% (95% CI: 95-91). In a segment-based analysis, the sensitivity 
was 88% (95% CI: 85-91); specificity 90% (95% CI: 89-91); positive predictive value 47% 
(95% CI: 44-51); negative predictive value 99% (95% CI: 98-99); and diagnostic accuracy 
90% (95% CI: 89-91).
Conclusions: The high sensitivity and negative predictive value of CTCA make this 
technique useful for excluding significantly coronary artery disease. However, the lower 
specificity and positive predictive value are of concern.
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906-263 Outcomes and Diagnostic Accuracy of 16-Slice Multi-
Detector Computed Tomography Angiography in 
Symptomatic Patients with Non-diagnostic Stress 
Testing
Rae F. Duncan, Victoria C. Eling, Michael A. Brown, Charles Lott, Matthew I. Worthley, 
Angelo Carbone, Gary YH Liew, Derek P. Chew, Michael C. Leung, Kean Soon, Ian T. 
Meredith, Ben Dundon, Azfar Zaman, Stephen G. Worthley, Cardiovascular Research 
Centre, Royal Adelaide Hospital, Adelaide, Australia, Adelaide Cardiac Imaging, 
Wakefield Hospital, Adelaide, Australia
Background: Despite the increasing diagnostic use of Multi-Detector Computed 
Tomography Coronary Angiography (MDCTA) little prognostic data is available supporting 
MDCTA in managing patients with symptoms potentially due to coronary ischaemia. We 
assessed the predictive power of 16-slice MDCTA for determining future cardiac events 
in patients presenting with anginal symptoms and an equivocal stress test and evaluated 
the diagnostic accuracy of MDCTA for detecting coronary artery stenoses, compared to 
invasive coronary angiography (ICA) in this patient cohort.
Methods: Patients (n=153) with anginal symptoms and a non-diagnostic stress test were 
prospectively evaluated by 16-slice MDCTA and followed-up for a mean of 36.4±26.4 
months. The number of cardiac events during this period was recorded.
Invasive coronary angiography (ICA) (n=39) was performed on these patients as clinically 
indicated. Coronary artery segments were evaluated by MDCTA for the presence of ≥50% 
stenosis and compared to ICA. Segment-by-segment analysis revealed a sensitivity, 
specificity, positive predictive value (PPV) and negative predictive value (NPV) of 77.8%, 
98.6%, 87.5% and 97.3% respectively. Patient-by-patient analysis revealed a sensitivity, 
specificity, PPV and NPV of 100.0%, 64.3%, 79.2% and 100.0% respectively.
Results: Nine patients re-presented with a cardiac event during follow-up. Of these, 
seven had ≥1 stenosis on initial MDCTA and 2 had a non-interpretable MDCTA. Patients 
with a negative MDCTA had no cardiac events during follow-up.
A total 1331 of 1530 (87.0%) of coronary segments were suitable for analysis by MDCTA. 
Of 39 patients who underwent ICA, significant stenoses were detected in 32 of 328 
segments and MDCTA correctly identified 28 (87.5%) of these. Of the 296 segments 
negative for stenoses on ICA, 288 (97.3%) were correctly identified by MDCTA.
Conclusion: A negative MDCTA scan predicts the absence of cardiac events at 3 years. 
MDCTA excludes significant coronary disease with a high negative predictive value.
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906-264 Association of Myocardial Ischemia As Assessed 
By Stress Testing And The Presence of Coronary 
Stenoses By Computed Tomography and Conventional 
Angiography: A Sub-Analysis from the CORE-64 
Multicenter Trial
Armin Arbab-Zadeh, Joao A. Lima, Pedro Lemos, Silvia Cohn, Albert Lardo, Wolfgang 
Rutsch, Hiroyuki Niinuma, Christopher Cox, Ilan Gottlieb, Melvin Clouse, John Hoe, 
Narinder Paul, Leonardo DeSerra, Edward Shapiro, Jeffrey Brinker, Julie M. Miller, 
Johns Hopkins University, Baltimore, MD
Background: Limited data is available in regards to the relationship between myocardial 
stress test results and presence of coronary stenoses by Multidetector Computed 
Tomography (MDCT) in comparison with conventional coronary angiography (CCA).
Methods: CORE-64 is an international multi-center trial comparing 64-slice MDCT with CCA 
for the detection of coronary artery disease (CAD). Of 291 patients enrolled in nine centers, 
109 underwent myocardial stress testing prior to MDCT and CCA. The stress tests consisted 
of 48 nuclear scans, 17 stress echocardiograms, and 44 exercise stress tests. Presence 
of stress induced ischemia for each subject was assessed for association with significant 
coronary stenoses (≥ 50%) by quantitative MDCT and CCA, using Fisher’s exact test.
Results: Of 109 stress tests, 82 (75%) were positive for ischemia while the prevalence 
of significant CAD by CCA was 53%. Sensitivity and specificity of all stress tests for the 
detection of significant CAD by CCA was 55 and 52% (p=n.s. for association). Sensitivity 
and specificity for all stress tests for the detection of significant CAD by MDCT was 
similarly low (55 and 63%, p=n.s.). In contrast, sensitivity and specificity of MDCT for 
detection of significant CAD by CCA was 90 and 84% (p<0.05). For stress tests with 
imaging, sensitivity for detecting significant CAD by either CCA and MDCT was high 
(94% for both) but specificity was extremely poor (16 and 17% respectively, p=n.s.), while 
for stress tests without imaging, both sensitivity and specificity were poor (52/43 and 
64/55%, p=n.s. for all). On the other hand, sensitivity and specificity of MDCT for the 
detection of significant CAD by CCA was excellent in both subgroups (87/90 and 91/97%, 
p<0.05 for all).
Conclusions: In patients with prior myocardial stress testing within the Core64 multi-
center trial, we found poor ability of stress testing to predict significant coronary artery 
disease by either conventional coronary angiography or MDCT. In contrast, MDCT yielded 
consistently excellent accuracy for the detection of significant coronary artery disease by 
conventional angiography in all stress testing subgroups.


















906-265 Clinical value of CT coronary angiography in 
symptomatic patients after percutaneous coronary 
intervention
Carlos AG. van Mieghem, Annick C. Weustink, Willem B. Meijboom, Francesca Pugliese, 
Nico R. Mollet, Patrick W. Serruys, Pim J. de Feyter, Erasmus University Medical Center, 
Rotterdam, The Netherlands
Background: CT coronary angiography (CTCA) is increasingly used for non-invasive 
coronary artery imaging. Patients with recurrent chest pain after percutaneous coronary 
intervention (PCI) are traditionally investigated using exercise stress testing (XT), 
myocardial perfusion imaging (MPI) and stress echo (SE) or by direct referral for an 
invasive coronary angiogram (ICA). The aim of the present study is to compare this 
traditional work-up (TWU) with a CT based strategy (CBS).
Methods: Thirty-three symptomatic patients underwent dual-source cardiac CT (DSCT) 
before undergoing invasive coronary angiography. Inclusion criteria were the following: 
previous PCI with use of large-diameter stents (stent diameter ≥3mm) and absence of 
previous bypass surgery. All angiograms were evaluated for in-stent restenosis and the 
presence of disease progression at non-PCI sites. Significant disease was defined by 
quantitative coronary angiography (QCA) as the presence of > 50% lumen diameter 
stenosis. Diagnostic accuracy of CTCA for detection of significant disease was computed 
using QCA as reference and compared with the diagnostic accuracy of a TWU using one 
of the following 4 approaches: XT, MPI, SE or direct referral for ICA.
Results: According to QCA, 29/33 patients (87%) presented with restenosis (10 patients) or 
native vessel disease (19 patients). The TWU resulted in a diagnostic accuracy of 73%: a false 
negative result was present in 7/9 patients, a false positive result was present in 2/24 patients. 
A CTS resulted in a diagnostic accuracy of 91%: one patient (1/3) presented with a false 
negative scan, 2 patients (2/30) had a false positive result. Revascularization was performed 
in 27/29 patients: 6/27 patients who underwent revascularization were not identified based on 
a TWU. By contrast, a CTS resulted in a correct identification of all 27 patients.
Conclusions: Compared with a traditional work-up, a CT-based strategy in selected 
symptomatic patients after previous PCI results in a better triage of patients before 
undergoing an invasive coronary angiogram.
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906-266 Progression of Coronary Artery Disease after Two-
Year Follow-Up in Patients with Acute Chest Pain: The 
ROMICAT Follow-Up Study
Sam J. Lehman, Fabian Bamberg, Christopher Schlett, Suhny Abbara, Ricardo Cury, Ian 
S. Rogers, Leon Shturman, Thomas J. Brady, Udo Hoffmann, Massachusetts General 
Hospital, Boston, MA
Background: Cardiac multidetector computed tomography (MDCT) permits the detection 
of coronary plaque and has the potential to determine progression of CAD over time. The 
goal of this study was to assess progression of CAD within two years in patients who 
presented with acute chest pain but inconclusive initial ED evaluation.
Methods: In this blinded, prospective, observational cohort study, patients with acute 
chest pain underwent standard 64-slice cardiac MDCT (Siemens Medical Solutions, 
Germany) at baseline (index hospitalization) and at 24 month follow-up. Cardiac MDCT 
data sets at baseline and follow-up were analyzed for the presence of calcified and non-
calcified plaque and >50% luminal stenosis on a per-segment basis by consensus of 
two blinded expert readers. Plaque progression was defined as the occurrence of new 
calcified (CAP) or non-calcified (NCAP) plaque or new significant stenosis at follow up 
and was assessed according to the extent of CAD at baseline stratified as no CAD, non-
obstructive plaque, and significant stenosis.
Results: There were 51 (47%) patients that underwent repeated MDCT examination 
(mean age: 54±12 y.o., 63% males) at a mean follow up time of 24±1.7 months. Overall, 
CAD progression was detected in 18/51 patients. Among the 21 patients who had no 
CAD at baseline (37%), CAD progression was detected in 3 patients (14%) (new CAP 
(n=2) or NCAP (n=1)). Among the 19 patients who had non-obstructive plaque (31%) at 
baseline, CAD progression was detected in 9 patients (47%) (new CAP (n=8) or NCAP 
(n=1)). Among the 11 patients who had a significant stenosis (22%) at baseline, CAD 
progression was detected in 6 patients (55%) (new CAP (n=2) or an additional significant 
stenosis (n=4)). The absence of any plaque at baseline was associated with a significantly 
lower rate of progression (14% vs. 53%, p=0.02). Stenosis at baseline was a predictor for 
the development of new stenosis at follow-up (36% vs. 0%, p=0.001).
Conclusions: Progression of CAD as detected by cardiac CT occurs in a third of patients 
with acute chest pain after two years and is closely correlated to the extent of CAD at 
baseline. Patients without a stenosis at baseline most commonly develop calcified plaque 
but no stenosis.
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906-267 Predictors of Diagnostic Accuracy by 64-Slice 
Computed Tomography for the Detection of Obstructive 
Coronary Artery Disease Compared to Conventional 
Coronary Angiography - The Core 64 Multi-Center Trial
Marc Dewey, Andrea L. Vavere, Armin Arbab-Zadeh, Julie M. Miller, Leonardo Sara, 
Christopher Cox, Ilan Gottlieb, Kunihiro Yoshioka, Narinder Paul, John Hoe, Albert 
Lardo, Joao AC Lima, Melvin Clouse, Johns Hopkins University, Baltimore, MD
Background: Extensive coronary calcification and poor image quality is suggested 
to limit the diagnostic accuracy of CT coronary angiography (CTA) for the detection of 
obstructive coronary artery disease (CAD) when compared to conventional coronary 
angiography (CCA). The aim of the study was to investigate the relationship of coronary 
calcification and factors associated with diagnostic accuracy of CTA to detect obstructive 
CAD as determined by CCA.
Methods: 291 patients (873 vessels; 76 women; age 59.3 ± 10.0 yrs) with ≤600 coronary 
calcium score (CCS) were included in the CorE-64 Multicenter International Trial, 
which compared 64-detector CTA with CCA. CTA was obtained using a standardized, 
pre-defined imaging protocol. Lesions of ≥50% were assessed using CCA quantitative 
coronary angiography and quantitative CTA measurement. An accurate diagnosis was 
defined as the agreement between CCA and CTA. Both modalities were interpreted by 
two independent blinded readers and the disagreements were consensed by a third 
experienced reader. Statistical analysis was preformed at patient and vessel level by a 
multivariate logistic regression.
Results: The median BMI = 27 (IQR 25, 30), CCS = 80 (IQR 1, 244), and heart rate = 60 
(IQR 54, 65). The following covariates were entered in the multivariate regression model: 
gender, breathing artifact, ectopy CCS, BMI, contrast-to-noise ratio, and mean scan heart 
rate. At a patient level none of the covariates was statistically significant in predicting 
disagreement between CCA and CTA (all p values >0.2). At a vessel level CCS was the 
only factor significantly associated with CCA and CTA disagreement. For every 10 units 
of CCS increase in a vessel, the chance of a disagreement increased by 3.0%, p=0.004. 
A trend was observed in the association between breathing artifacts with CCA and CTA 
disagreement (OR=1.9, p=0.059).
Conclusion: Coronary calcification and factors influencing image quality were not 
associated with reduced diagnostic accuracy for the detection of obstructive coronary artery 
disease by CTA when compared to CCA at the patient level. Coronary calcification was the 
only factor associated with disagreement between CCA and CTA at the vessel level.
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906-268 Long Term Outcome in Patients With Known or 
Suspected Coronary Artery Disease After Coronary 64-
Slices CT Angiography
Oliver Gaemperli, Ines Valenta, Tiziano Schepis, Lars Husmann, Hans Scheffel, 
Sebastian Leschka, Hatem Alkadhi, Philipp A. Kaufmann, Cardivascular Center, 
University Hospital Zurich, Zurich, Switzerland, Institute of Diagnostic Radiology, 
University Hospital Zurich, Zurich, Switzerland
Background: Sixty-four-slice CT angiography (CTA) has an excellent diagnostic accuracy 
for the detection of coronary artery disease (CAD). Its prognostic value, however, is 
unestablished yet.
Methods and Results: In 220 patients (mean age 63 ± 11 years, 77 (35%) female) 
with known or suspected CAD referred to our institution for further cardiac evaluation 
an additional 64-slice coronary CTA was performed. CTA images were analyzed 
with regard to the presence and number of coronary lesions. Patients were followed-
up for the occurrence of the following clinical endpoints: overall and cardiac death, 
nonfatal myocardial infarction, unstable angina requiring hospitalization, and coronary 
revascularization. During a mean follow-up of 14 ± 4 months 59 patients (27%) reached at 
least one of the predefined clinical endpoints. Patients with abnormal coronary arteries on 
CTA (i.e. presence of coronary plaques) had an annual cardiac event rate of 28% whereas 
in patients with normal coronary arteries no events occurred (annual event rate, 0%, P < 
0.001). Similarly, obstructive lesions (>50% luminal narrowing) on CTA were associated 
with a high annual event rate (49%) compared to patients without stenoses (2%, P < 
0.001). On multivariate regression analysis (corrected for baseline cardiovascular risk 
factors) the presence of obstructive lesions was a significant predictor of an adverse 
cardiac outcome. The presence of ≥3 plaques or ≥1 obstructive lesions was the cut-off 
with the best accuracy to predict future cardiac events.
Conclusions: Sixty-four-slice CTA predicts cardiac events in patients with known or 
suspected CAD. Conversely, patients with normal coronary arteries on CTA have an 
excellent prognosis
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906-269 Prevalence and Nature of Non-Cardiac Incidental 
Findings and their Effect on Patient Management 
and Subsequent Diagnostic Testing in Patients with 
Acute Chest Pain Undergoing Cardiac Computed 
Tomography: The ROMICAT Study
Sam J. Lehman, Joe Hsu, Suhny Abbara, Ricardo Cury, Aashish Goela, Jonathan 
Dodd, Fabian Bamberg, Christopher Schlett, John T. Nagurney, Thomas J. Brady, Udo 
Hoffmann, Massachusetts General Hospital, Boston, MA
Background: Detection of coronary artery disease by cardiac computed tomography 
(CT) may become part of the initial evaluation of patients with acute chest pain and low to 
intermediate likelihood of acute coronary syndrome (ACS). The aim of this study was to 
assess the prevalence and nature of non-cardiac CT findings and their effect on patient 
management and subsequent diagnostic testing.
Methods: We reviewed the clinical reports for incidental non-cardiac CT findings (IF) in 
consecutive patients with acute chest pain and low to intermediate likelihood of ACS. All 
patients were admitted to the hospital to rule out ACS and underwent contrast-enhanced 
64-slice cardiac CT as part of a prospective, observational cohort study. All patients with 
IF were adjudicated by an independent investigator who determined for the prevalence 
and nature of IF, whether the IF was previously known, the impact on patient management 
during index hospitalization and subsequent testing.
Results: Among 387 consecutive subjects (mean age of 53±12 years, 64% males), 
a previously unknown IF was detected in 179 (46%), independent of age and gender 
50% vs. 41% above vs. below 50 years of age, respectively, p=NS and male 49% vs. 
female 41%, p=NS. In 4 subjects (1%) diagnosis and management during the index 
hospitalization was altered due IF reporting of a pneumothorax (n=1) or pneumonia (n=3). 




Non-urgent potentially significant findings were reported in 175 (45%) of patients. The 
most frequent finding was a non-calcified pulmonary nodule n=95 (24.5%), followed by 
liver cyst n=27 (7%), hiatus hernia n=10 (2.6%), liver hemangioma n=9 (2.3%), and aortic 
aneurysm n=3 (0.7%). In 76 subjects (17%) follow-up testing was recommended, which 
so far has resulted in 2 biopsies (1 cancer).
Conclusions: Our data suggest that reporting of incidental findings in subjects with 
acute chest pain and low to intermediate likelihood of ACS has modest impact on in-
hospital patient management. The overall prevalence of IF is high and is associated with 
substantial follow-up test utilization.
1:30 p.m.
906-270 Comprehensive assessment of coronary artery 
stenoses: CT coronary angiography versus 
conventional coronary angiography and correlation 
with FFR
Willem B. Meijboom, Carlos AG van Mieghem, Niels van Pelt, Annick C. Weustink, 
Nico R. Mollet, Eric Boersma, Patrick W. Serruys, Pim J. de Feyter, Erasmus University 
Medical Center, Rotterdam, The Netherlands
Background: We sought to determine the diagnostic accuracy of non-invasive and 
invasive visual (CTCA, CCA) and quantitative CT coronary angiography (QCTCA, QCA) 
to predict the hemodynamic significance of a coronary stenosis, using intracoronary 
fractional flow reserve (FFR) as the reference standard.
Methods: We investigated 79 patients with stable angina pectoris who underwent both 
64 slice- or dual source CTCA and FFR measurement of discrete coronary stenoses. 
Visual assessment (CTCA and CCA) and quantitative measurements (QCTCA and QCA) 
were performed to determine the severity of a stenosis which was compared with FFR 
measurements. A significant anatomical or functional stenosis was defined as ≥ 50% 
diameter stenosis or FFR < 0.75. Stented segments and bypass grafts were not included 
in the analysis. 
Results: A total of 89 stenoses were evaluated of which 18% (16/89) had an FFR < 0.75. 
The diagnostic accuracy of CTCA, CCA, QCTCA and QCA to detect a hemodynamic 
significant coronary lesion is 49% (95% CI, 39-60%), 61% (95%, 51-71%), 71% (95%, 
61-80%), 67% (95%, 58-77%). There was a weak, but significant negative correlation 
between QCA and FFR (r: -0.30, p: 0.0049) and between QCTCA and FFR (r: -0.32 p: 
0.0025). Correlation between QCT and QCA was significant, but only moderate (R = 
0.53; p< 0.0001). The Bland-Altman analysis revealed significant variability: the bias was 
-0.31% with 95% limits of agreement ranging between - 23.4 to + 22.8%.
Conclusions: The anatomical assessment of the hemodynamic significance of coronary 
stenoses determined either by visual CTCA or CCA or quantitative QCTCA or QCA does 
not correlate well with the functional assessment of FFR. Determining the hemodynamic 
significance of an angiographic intermediate stenosis remains relevant before referral for 
revascularization treatment.
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906-271 Impact of Different Post-Processing Techniques on 
Inter-Observer Agreement for Coronary CTA. Results 
From a Multicenter Trial
Johannes Rieber, Maros Ferencik, Fabian Bamberg, Udo Hoffmann, Stephan 
Achenbach, Medizinische Poliklinik, University of Munich, Munich, Germany, University 
of Erlangen, Erlangen, Germany
Many large scale studies have proven the high sensitivity and negative predictive value 
of computed tomographic angiography (CTA) for the detection of relevant coronary artery 
disease using invasive coronary angiography (ICA) as standard of reference. The aim of 
the present study was to evaluate the agreement of different observers and institutions for 
the analysis of quality and stenosis detection in a given CTA dataset using different post-
processing techniques. As a secondary aim also the influence of the agreement between 
different observers on sensitivity and specificity was assessed.
Methods: Six international centers with broad experience in coronary CTA submitted 
41 CTA and corresponding ICA datasets for blinded analysis. The CTA datasets were 
randomly distributed to the participating centers and each CTA study was independently 
reviewed by 2-4 observers regarding quality and presence of relevant coronary stenoses. 
As post processing techniques a) only axial images [AO] or b) all desired techniques 
(axial images, VRT, curved MPR, MIP)[AT] were applied. The image quality was assessed 
using a 4 step scale (0=not evaluable, 1=with doubts, 2=evaluable, 3=excellent), whereas 
the stenoses were graded as present or absent. A weighted agreement index for image 
quality and stenosis detection was calculated.
Results: altogether 471 coronary artery segments were analyzed. The mean quality level 
was significantly lower in AO than in AT (2.0±0.5 vs. 2.3±0.5; [p<0.001]). Conversely, the 
agreement index was higher in AO than in AT (0.62±0.19 vs. 0.57±0.15[p<0.001]). For the 
stenosis detection the agreement index was not significantly different (0.91±0.17[AO]) vs. 
0.91±0.18 [AT]; p=n.s.). Sensitivity and specificity analysis were significantly depending 
on the agreement index, however no significant difference could be observed regarding 
the different post-processing techniques.
Conclusion: The perception of the overall image quality increased with additional post 
processing techniques but not the agreement index. Better sensitivity and specificity of 
CTA was correlated to a higher agreement index but not to the use of additional post-
processing techniques.
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906-272 Comparison of Primary Prevention Strategies in 
coronary CT angiography era: NCEP-ATP III vs SHAPE 
guideline
Youngjin Jo, Yeonyee E. Yoon, Hyuk-jae Chang, Eue-Keun Choi, Dong-A Kwon, Dong-
Hyun Choi, Sang-Il Choi, EunJu Chun, Young-Seok Cho, Tae-Jin Youn, Woo-Young 
Chung, In-Ho Chae, Dong-Ju Choi, Dae-Won Sohn, Byung-Hee Oh, Young-Bae Park, 
Yun-Shik Choi, Seoul National University Hospital, Seoul, South Korea, Seoul National 
University Bundang Hospital, Gyeonggi-do, South Korea
Background:NCEP-ATP III, based on Framingham risk score, is widely used guideline 
for primary prevention of Coronary Artery Disease (CAD). Recognizing Coronary Artery 
Calcification Score(CACS) as independent risk factor for CAD, newly presented SHAPE 
guideline recommend primary prevention for CAD based on CACS.
Methods:We consecutively enrolled 439 South Korean asymptomatic subjects (men aged 
45-75, women aged 55-75 years) who underwent Coronary CT Angiography (CCTA, 64-
slice MDCT) as part of a general health evaluation. Then we investigated the difference 
of target population for CAD prevention according to each guideline, and whether these 
guidelines provide adequate recommendation to the patients with occult CAD.
Results:9 subjects were classified as very high risk and 33 as high risk patients with 
CACS results according to SHAPE guideline, whereas 62 subjects were classified as 
high risk patients according to NCEP-ATP III guideline. Considering their own LDL level, 
169(38.5%) subjects needed to lower LDL level according to SHPAE guideline, and 
151(34.4%) subjects with NCEP-ATP III guideline. The difference became more distinct 
when CACS increases; 30.7% vs 29.7% subjects with CACS of zero were recommended 
to lower LDL with each guideline, whereas 77.8% vs 22.2% needed to lower LDL when 
CACS is over 400. However, among 44 subjects, who had significant stenosis(≥50%), 
27(61.4%) vs 19(43.2%) subjects were recommended to lower LDL according to SHAPE 
and NCEP-ATP III guideline. Within the group with a CACS of zero(n=303), CCTA 
revealed non-calcified plaque in 24 subjects, and only 8(33.3%) vs 8(33.3%) subjects 
were recommended to lower LDL level according to each guideline.
Conclusions:NCEP-ATP III guideline omits 20.1% of the asymptomatic subjects who 
would be recommended to lower LDL with SHAPE guideline, and the gap was larger with 
high CACS. However, in case of subjects with significant stenosis or with non-calcified 
plaque only on CCTA, both guidelines excluded plenty of subjects from treatment. 
Considering the meaning of the stenosis or plaque, it is thought to be reasonable to 
classify these asymptomatic subjects as high risk group and recommend intensive 
treatment.
1:30 p.m.
906-273 Computed tomography angiography (CTA) after 
positive nuclear stress testing reduces need for cardiac 
catheterization by 54%
Raveen S. Pal, Gregg Yamada, Calvin Wong, Lori DeCosta, Ambarish Gopal, Matthew 
J. Budoff, Los Angeles Biomedical Research Institute at Harbor UCLA, Torrance, CA, 
Torrance, CA, Pacific Cardiology, Honolulu, HI
Background: Symptomatic patients with intermediate risk of cardiovascular disease 
currently undergo exercise stress test (EST) and/or nuclear perfusion imaging (NPI) for 
diagnosis of coronary artery disease (CAD). EST has moderate sensitivity and specificity 
and is limited to people able to exercise, not on beta-blocker or digoxin therapy, with no 
resting electrocardiogram abnormalities, or paced rhythm. NPI has fewer limitations and 
improves sensitivity but not specificity. NPI is, therefore, still associated with a significant 
number of false positive studies.
In symptomatic patients, if a NPI study is positive, further testing with invasive coronary 
angiography is often performed. We evaluated the rate of positive CTA (significant stenosis 
present) in patients with positive NPI.
Methods: This study was a retrospective, single center review of outpatients being 
evaluated for suspected CAD. 81 patients who were referred for CTA due to a positive NPI 
study were analyzed. The standard double isotope nuclear imaging protocol and standard 
64 slice CTA protocol were utilized.
Results: Patients were 42 to 88 years old. 57% were male. Reversible defects on NPI 
studies ranged from small to large in size and from mild to severe in intensity. CTAs were 
interpreted per vessel as no, non-obstructive and obstructive disease (>70% stenosis). In 
54% (n=44) of patients, the CTA showed no or non-obstructive disease. In 46% (n=37) of 
patients, the CTA confirmed the presence of obstructive CAD disease. Of these positive 
CTAs, 78% (28 of 37) correlate with the distribution on the NPI and 22% (8 of 37) had 
discrepant results (eg. nuclear test demonstrated inferior ischemia and CTA diagnosed 
obstructive diagonal stenosis).
Conclusions: CTA provided a robust reduction in the need for cardiac catheterization. 
Referral biases complicate the results, but we conclude that CTA eliminated the need for 
54% (44/82) of cardiac catheterizations following positive NPI. NPI would have allowed 
for a reduction of 10% (8/82 patients) with obstruction by CTA but no perfusion defect in 
that distribution. Cost savings and outcomes need to be assessed to further evaluate the 
potential of this algorithm in clinical practice.


















906-274 Diagnostic Accuracy of 64-Slice Cardiac Computed 
Tomography for Detection of In-Stent Restenosis
Sigurdis Haraldsdottir, Axel F. Sigurdsson, Sam Lehman, Kristjan Eyjolfsson, Thorarinn 
Gudnason, Sigurpall S. Scheving, Udo Hoffmann, Birna Jonsdottir, Karl Andersen, 
Landspitali University Hospital, Reykjavik, Iceland, Massachusetts General Hospital, 
Boston
Background: Detection of in-stent restenosis by cardiac computed tomography would be 
a major advance for the investigation of patients suspected of having in-stent restenosis. 
However, the diagnostic accuracy of current 64-slice multidetector computed tomography 
(MDCT) is not fully established.
Methods: We conducted a prospective study on patients with stable angina or acute 
coronary syndrome without prior history of coronary artery disease. Six months after stent 
placement they underwent a 64-MDCT scan (Toshiba Multi-Slice Aquilion 64, rotation time 
0.4-0.45 sec, spatial resolution 0.5 mm, 135 kV, 350 mAs, 90 ml of contrast at 4 ml/sec) and 
consequently a repeat coronary angiography for comparison. Cardiac CT data sets were 
reconstructed using a sharp kernel and analyzed for the presence of in-stent restenosis by 
two independent expert readers blinded to the clinical and coronary angiographic data.
Results: Ninety-three patients with a total of 140 stents were evaluated. Males comprised 
82% of the study group and the median age was 63 years (SD 9,9). Sixty-two percent of 
patients had hypertension, 51% had hypercholesterolemia, 13% had diabetes and 22% 
were current smokers. Drug eluting stents were used in 28% of patients. The median 
time from PCI to 64-MDCT was 211 days (SD 33) and the median time from 64-MDCT 
to repeat coronary angiography was 3.7 days (SD 4.7). The restenosis rate according to 
coronary angiography was 22%. Fourteen (10%) stents were non-evaluable due to motion 
artifacts (64%), contrast to noise artifacts (57%), stent blooming (86%) and calcifications 
(14%). The sensitivity, specificity, positive and negative predictive values of 64-MDCT 
for detection of in-stent restenosis were 26%, 90%, 35% and 85%, respectively. Inter-
observer agreement for the CT readings was 86%.
Conclusions: Current generation, 64-slice MDCT, remains limited in its ability to 
accurately detect in-stent restenosis.
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906-275 Is Contrast-Enhanced 64-Slice Computed tomography 
an Alternative to Quantitative Coronary Angiography in 
Ambiguous Lesions?
Teruo Okabe, Wm Guy Weigold, Gary S. Mintz, Robert Roswell, Subodh Josh, Sung 
Yun Lee, Probal Roy, Daniel H. Steinberg, Tina L. Pinto Slottow, Kimberly A. Smith, 
Rebecca Torguson, Zhenyi Xue, Lowell F. Satler, Kenneth M, Kent, Augusto D. Pichard, 
Neil J. Weissman, Ron Waksman, Washington Hospital Center, Washington, DC, 
Cardiovascular Research Foundation, New York, NY
Background:The efficacy of contrast-enhanced 64-slice computed tomography (MSCT) 
for assessment of ambiguous lesions is unknown.
Methods:We compared both quantitative coronary angiography (QCA) and MSCT to 
the gold standard for a significant stenosis - intravascular ultrasound (IVUS) minimum 
luminal area (MLA) by IVUS <4.0 mm2 - in 50 pts with 69 angiographically ambiguous, 
non-left main lesions. Results:Overall QCA diameter stenosis was 51.0+9.8%. By 
univariate analysis, minimum luminal diameter (MLD), MLA by MSCT, and MLD by QCA 
were significant predictors of an IVUS MLA <4.0 mm2. In mildly calcified lesions (calcium 
burden by MSCT <1), these MSCT parameters remained good predictors. By multivariate 
analysis, only MSCT-MLA was predictive of IVUS-MLA <4.0 mm2 (OR; 0.71, 95%CI; 
0.53-0.94, p=0.017). Conclusions: In angiographically ambiguous lesions in which QCA 
parameters do not distinguish significant from non-significant stenosis, MSCT-MLA can 
predict significant stenosis if the degree of lesion calcification is mild. 












MSCT parameters MLD 0.35 0.16-0.76 0.008
MLA 0.73 0.58-0.90 0.004
%DS 1.02 0.97-1.05 0.094
Lesion 
length 1.02 0.96-1.08 0.510
Lumen 
visibility 2.84 0.99-8.1 0.052
Lesion 
type 0.78 0.43-1.4 0.420





















906-276 Substantial Radiation Dose Reduction in 64-
Multidetector Cardiac Computed Tomographic 
Angiography by using lower x-ray energy during 
scanning
Matthew J. Budoff, Joshua Waggoner, Naser Ahmadi, Raveen S. Pal, Behnaz Sarlak, 
Lilly Honoris, Sivi Carson, Janis Child, Song S. Mao, Deepika Gopalakrishnan, 
Ambarish Gopal, Los Angeles Biomedical Research Institute at Harbor-UCLA Medical 
Center, Torrance, CA
Background: Many methods are being increasingly utilized in cardiac computed 
tomographic angiography (CTA) to reduce the radiation given to the patient. We sought 
to evaluate how reducing the underlying x-ray energy might influence dose-reduction and 
the subsequent image quality.
Methods: The images were obtained with a 64-multidetector computed tomographic 
scanner (MDCT). The patients were all < 85 kg body weight. 21 patients were scanned with 
the conventional 120 kVp setting and 15 patients with the newer 100 kVp (mean age=67±11 
year, 72.2% male). The CTA axial images were analyzed using a workstation capable of 
advanced image processing and manipulation, and read by an experienced reader.
Results: The dosage-length product (DLP) was reduced by 34% (1117±141 mGy in the 
120 kVp group vs. 748±42 mGy in the 100 kVp group, p=0.02). In terms of image quality, 
using the Bland & Altman Model, the coefficient of variation of ascending aortic contrast 
enhancement between kVp of 120 and kVp of 100 was 6% (1.05, 95 CI 0.93-1.17). For the 
pulmonary artery, it was 7.8% (0.9, 95% CI 0.7-1.2). The resulting noise in these two groups 
was compared utilizing SD of the HU in the region of interest. The images were of good 
quality to allow an accurate assessment of the images resulting from the 100 kVp scans.
Conclusion: CTA done by using lower x-ray energy of 100 kVp in individuals < 85 kg body 
weight reduced the radiation dose by a substantial 34% and at the same time allowed for 
an optimal data analysis without compromising the image quality. 
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906-277 A new method for computer-aided quantitation of non-
calcified plaque volume from coronary CTA using scan-
specific attenuation thresholds
Damini Dey, Victor Cheng, Piotr J. Slomka, Ludovic Le Meunier, Amit Ramesh, Yasuyuki 
Suzuki, Ariel Gutstein, Guido Germano, Tracy Q. Callister, Jagat Narula, Daniel S. 
Berman, Cedars Sinai Medical Center, Los Angeles, CA, Tennesse Heart and Vascular 
Institute, Nashville, TN
Background: Coronary CT angiography (CCTA) can potentially characterize coronary 
plaque composition. We aimed to develop an automated computer algorithm to quantify 
CCTA total non-calcified plaque (NCP) volume using scan-specific HU thresholds.
Methods: Normal contrast (NOR) is identified from the aorta, using extracted coronary 
artery centerlines. Scan specific NCP threshold is automatically found from Gaussian 
curves fitted to the NOR HU histogram. Coronary arteries are automatically segmented 
by radial sampling from centerlines. Clustered vessel voxels below NCP threshold are 
automatically identified as NCP. We quantified NCP volumes with this method in CCTA 
images of a coronary artery phantom with normal contrast, lipid (butter) and calcified 
plaque inserts and in 10 patient studies with NCP. For each plaque, the Longitudinal 
Section Area (LSA) was manually measured by an expert observer from curved 
multiplanar reformatted (CMPR) views through the longitudinal lesion axis.
Table of Contents
Results: For the phantom, the algorithm underestimated the known lipid volume by 
7.2±2%. For the patients, the mean HU was 392 ± 41 (333-466) for NOR and 299 ± 33 
(251-346) for the NCP threshold. The mean NCP volume for the plaque lesions was 0.8 ± 
0.6 cc (0.13-1.9cc). Automatically quantified NCP volume correlated strongly with plaque 
LSA (r=0.83, p = 0.006).
Conclusion: A new automated method for quantifying NCP volume using scan-specific 
attenuation thresholds has been developed and shows promising preliminary results.





906-278 Reader Variability for Quantitative Assessment of 
Coronary Stenoses By Computed Tomography in 
Comparison to Conventional Angiography: Insights 
from the CORE-64 Multicenter Trial
Armin Arbab-Zadeh, Julie M. Miller, Joanna J. Wykrzykowska, Leonardo DeSerra, Ilan 
Gottlieb, Eric Bukata, Silvia Cohn, Hiroyuki Niinuma, Christopher Cox, David Bush, Joao 
A. Lima, Jeffrey Brinker, Johns Hopkins University, Baltimore, MD
Background: Reader variability for the detection of significant coronary artery disease 
in patients by multi-detector computed tomography (MDCT) compared to conventional 
coronary angiography (CCA) is unknown.
Methods: CORE-64 is a multi-center trial comparing 64-slice MDCT with CCA for the 
detection of coronary artery disease (CAD) in 291 patients. Two blinded readers were 
asked to quantitatively assess for the presence of significant coronary stenoses (> 50%) 
by MDCT using tools provided by standard software. Discrepant findings between readers 
were resolved by consensus involving a third reader. Results on a patient level were 
compared to quantitative coronary angiography (QCA).
Results: The Figure shows the ROC curves for the two MDCT readers and the results after 
consensus. The areas under the curve were 0.92 for reader 1, 0.89 for reader 2 (p=0.09 
vs. reader 1), and 0.93 for results after consensus (p= 0.4 vs. reader 1, p=0.02 vs. reader 
2). Sensitivity of MDCT for detecting a > 50% stenosis was 83.4, 79.8, 85.2% for reader 
1, reader 2 (p=0.4 vs. reader 1), and consensus (p=0.4 vs. reader 1, p=0.07 vs. reader 2), 
respectively. Specificity of MDCT was 92.1, 80.5, 89.8% for reader 1, reader 2 (p=0.004 vs. 
reader 1), and consensus (p= 0.3 vs. reader 1, p=0.01 vs. reader 2), respectively.
Conclusions: In the Core64 trial, diagnostic accuracy for MDCT to detect a > 50% 
coronary stenosis in a patient as determined by QCA was robust among readers. Reader 
variability was small for sensitivity and moderate for specificity. 
1:30 p.m.
906-279 Analysis of a new automated ejection fraction method 
in 64-slice computed tomographic angiography in 
comparison to the conventional method and its effect 
on time efficiency
Raveen S. Pal, Joshua D. Waggoner, Ambarish Gopal, Song S. Mao, Naser Ahmadi, 
Amy Deubig, Amanda Fox, Diana J. Moke, Matthew J. Budoff, Los Angeles Biomedical 
Research Institute at Harbor-UCLA Medical Center, Torrance, CA
Background: Cardiac computed tomography angiography (CTA) provides multiphase 
data that allows for the calculation of left ventricle ejection fraction (LVEF). This study was 
done to assess the correlation and time savings offered by new “auto ejection fraction” 
software developed by GE compared to manual calculation of LVEF.
Methods: One hundred CTA studies with multiple phases acquired by a 64 slice, 
scanner were analyzed with a workstation capable of advanced image processing and 
manipulation. The phase representing the smallest and the largest LV cavity was chosen 
as end systole (ES) and end diastole (ED), respectively. The mitral valve plane was 
established in both ES and ED. LV cavity borders were manually verified and corrected 
at each level. LV cavity volumes were calculated in ES (LVESV) and in ED (LVEDV) by 
Simpson’s method of disks. LVEF = LVEDV-LVESV/LVEDV X 100. The auto ejection 
fraction software completed all of these steps automatically.
The LVEF values and the time required to complete the manual vs the automatic 
techniques were compared.
Results: Manual and automated LVEF measurements have close agreement with each 
other (R=0.9, P < 0.0001). Time required for manual vs. automatic LVEF measurement was 
10 minutes vs 1 minute, respectively. Auto ejection fraction software also provided chamber 
quantification and analysis for all four cardiac chambers within 1 minute 30 seconds.
Conclusion: Automated LVEF calculation correlates well with manual LVEF calculation 
with immense time saving. 
1:30 p.m.
906-280 64-Slice MDCT Coronary Angiography Can Prevent 
Unnecessary Catheterizations in Patients With 
Abnormal Stress Tests
Luiza Petre, Jurij Stecko, Mingliang Qu, Divya Shokeen, Michael Poon, Cabrini Medical 
Center, New York, NY, University of California, Los Angeles, Los Angeles, CA
BACKGROUND: Multi-detector CT (MDCT) has been proved to be of high diagnostic 
value for detecting or excluding coronary artery stenosis. Persistent chest pain syndrome 
despite equivocal or low to intermediate risk stress studies are a common encounter in 
clinical practice. This leads to multiple ER admissions, repeat of stress studies or requires 
a more definitive diagnostic approach such as invasive angiography. We hypothesize that 
MDCT coronary angiography performed in this patient population may accurately identify 
patients with non-obstructive coronary artery disease (CAD) and avoid unnecessary 
invasive procedures.
METHODS: We retrospectively evaluated 75 consecutive patients who were referred 
to our institution for further evaluation of a chest pain syndrome following an abnormal 
stress test. The decision for further testing in this patient population was at the discretion 
of referring physician. All patients underwent 64-slice MDCT coronary angiography in an 
average of 50 days (range 0-177) after the stress test. If the obstructive disease territory 
identified by MDCT (anterior versus non-anterior) did not match the defect location found 
on the myocardial perfusion imaging (MPI) stress, they were classified as discordant and 
considered to not be true obstructive CAD.
RESULTS: 95% of the patients underwent stress MPI and 5% underwent stress 
echocardiography. Small defect size by MPI was described in 72%, moderate in 22% 
and large in 6%. Normal MDCT coronary angiography was found in 41% of patients, non-
obstructive CAD in 29% of patients. Obstructive CAD by MDCT angiography was found 
in 29% of patients with a concordant territory only in 36% and discordant in 64%. In a 
cumulative analysis, in 69% of the patients, further investigations were not necessary.
CONCLUSIONS: MDCT coronary angiography in patients with persistent symptoms 
and an abnormal stress test can avoid invasive catheterizations in 69%, with the 
advantage of identifying patients with non-obstructive CAD who are amenable to 
aggressive medical treatment.
1:30 p.m.
906-281 Digital Thermal Reactivity Decreases with the Severity 
of Coronary Artery Disease Diagnosed by 64 Multi-
detectors CT
NASER AHMADI, Vivek Nuguri, Nudrat Usman, Fereshteh Hajsadeghi, Lily Honoris, 
Khawar Gul, Ambarish Gopal, Raveen S. Pal, Khurram Nasir, Harvey Hecht, Morteza 
Naghavi, Matthew Budoff, Los Angeles Biomedical Research Institute at Harbor UCLA 
Medical Center, Torrance, CA
Background: Digital Thermal Monitoring (DTM) of vascular reactivity is a new test of 
vascular function that has been shown to correlate with Framingham Risk Score and 
subclinical coronary artery disease measured by coronary calcium score. This study 
evaluates whether DTM can correlate with the severity of coronary artery disease (CAD) 
measured by 64 Multi-Detector Computed Tomography (MDCT).
Methods: 63 patients, mean age 65±8 years, 71% male, were studied. Each underwent 
DTM during a 5 minute supra systolic arm cuff occlusion and MDCT. Post-cuff deflation 
temperature rebound (TR) and TMP AUC (Area Under the Curve), were studied as 
indices of vascular reactivity.
Results: Baseline temperatures were not significantly different (88.2±1.8, 89.0±2.0, 
89.1±2.1°F, p>0.7) among 60% with mild, 19% with moderate and 21% with severe CAD 
(lesions <30%, 30-70% and >70% respectively). After adjusting for age, gender and CHD 
risk factors using logistic regression analysis, the odds ratio for AUC in the lowest quartile 
vs. upper three quartiles was 1.84 (95% CI 1.3-2.3,p=0.0001) for moderate CAD and 2.94 
(95% CI 2.16-3.7,p=0.0001) for severe CAD compared to those with mild CAD. The TR 
results are shown in the figure below.
Conclusions: Vascular reactivity measured by DTM decreases as the severity of CAD 
increases.


















906-282 Volumetric Quantification of Coronary Artery Plaque 
During Contrast-Enhanced Coronary CT Angiography
Shahryar Saba, Bernice Hoppel, Fay Y. Lin, Tracy Q. Callister, James K. Min, Weill 
Cornell Medical College, New York, NY, GE Healthcare, Milwaukee, WI
Background: Coronary artery calcium scoring (CAC) is valuable for predicting future 
cardiac events. CAC is often performed prior to contrast-enhanced coronary computed 
tomography angiography (CE-CTA). To date, no method exists for quantifying calcified 
plaque during CE-CTA. Such a method may preclude the need for CAC prior to CE-CTA, 
and reduce overall radiation dose while enhancing the prognostic value of CE-CTA. We 
examined the diagnostic accuracy of a novel plaque quantification algorithm (PQA), which 
quantifies the number of calcium voxels in CE-CTA, and compared it to CAC scoring by 
Agatston (CAC-A) and volumetric (CAC-V) methods.
Methods: We examined 25 individuals who underwent sequential CAC and CE-CTA. 
CAC was performed with prospective ECG gating at 2.5mm slice thickness, while CE-
CTA was performed with retrospective ECG gating at 0.625mm slice thickness. CAC 
scans were scored for CAC-A and CAC-V, while CE-CTA scans were scored for PQA. 
Each coronary artery system (left main/left anterior descending [LAD]; left circumflex 
[LCX]; and right coronary artery [RCA]) was evaluated individually and a total PQA, CAC-
A or CAC-V score was calculated as the sum of the arterial systems. PQA was calculated 
blinded to CAC-A or CAC-V.
Results: Calcium scores by Agatston methods demonstrated a wide range (829±1282; 
range 0=5471). 18 individuals had CAC-A less than 1000; 7 individuals had CAC-A greater 
than 1000. Total PQA was highly correlated to CAC-A (0.989, p<0.001) and CAC-V (0.989, 
p<0.001). For individual arterial systems (n=75), PQA was highly correlated to CAC-A 
(0.984, p<0.001) and CAC-V (0.994, p<0.001). PQA individual artery scores were also 
highly correlated to CAC-A and CAC-V for the LAD (0.984, 0.983), LCX (0.994, 0.994), 
and RCA (0.982, 0.981) [p<0.001 for all]. Correlation of PQA to CAC-A was strong for 
calcium scores both ≤1000 (0.981, p<0.001) and ≥1000 (0.990, p<0.001).
Conclusions: These data represent the first results for volumetric quantification of 
coronary artery plaque during CE-CTA, and demonstrate high accuracy of PQA compared 
to CAC-A and CAC-V. Strong correlations exist by total score and individual coronary 
arteries, and persist for low as well as high calcium scores.
1:30 p.m.
906-283 Low Density Lipoprotein, High Density Lipoprotein 
and Lipoprotein (a) subclasses and their relationship 
with Coronary artery calcification is asymptomatic 
population
Fereshteh Hajsadeghi, Naser Ahmadi, Robert Lee, Behnaz Sarlak, Jessica Ramirez, 
ferdinand flores, SongShou mao, Matthew J. Budoff, Los Angeles Biomedical Research 
Institute at Harbor-UCLA, torrance, CA
Background: Small Low density lipoprotein (LDL) subclass is associated with an increased 
risk of coronary heart disease (CHD). We examined whether measurement of low-density 
lipoprotein (LDL) and high-density lipoprotein (HDL), intermediate-density lipoprotein (IDL), 
very low density lipoprotein (VLDL) and Lipoprotein (a) (Lp(a)) particle subclasses provides 
additional information relative to risk of coronary artery calcification (CAC).
Design and Methods: We analyzed the distributions of fasting HDL, LDL, IDL, VLDL, 
Lp (a) subclasses and their relationships with CAC in 406 asymptomatic individuals 
who underwent electron beam computed tomography (EBCT). By use of vertical auto 
profile (VAP) through patented vertical ultracentrifugation technique, the subclasses of 
lipoproteins were measured.
Results: The mean age 55 ±10 years and 71.7% of individuals were male. The mean 
CAC was 72 and 24% (97) had no CAC. Multivariate regression analysis demonstrates 
that CAC is associated with increased level of LDL I (OR=1.44, 95% CI=1.2-1.7, 
p=0.0001), IDL I (OR=1.3, 95% CI=1.05-1.6),p=0.01), VLDL III (OR=1.22, 95% CI=1.04-
1.4),p=0.02), Lp (a) (OR=1.39, 95% CI=1.2-1.7,p=0.001) and decreased level of HDL III 
(OR=0.73, 95% CI=0.66-0.9,p=0.001) than without CAC independent of age, gender , 
hypertension and DM. The differences of LDL, HDL, Lp(a) subclasses in individuals with 
CAC and without CAC were significantly more predictive than mean LDL , HDL and Lp 
(a) alone.(P<0.0005)
Conclusion: Measurement of small dense LDL, small Lp (a), large VLDL, and large HDL 
particles was independently associated with CAC and may provide more information that 
mean total cholesterol, HDL, LDL and Triglyceride alone. Ongoing longitudinal studies will 
assess the incremental value of LDL size over other risk factors in predicting coronary 
heart disease events.
1:30 p.m.
906-284 Comparison of Delayed Enhancement Patterns 
on Multislice Computed Tomography Immediately 
After Coronary Angiography and Cardiac Magnetic 
Resonance Imaging in Acute Myocardial Infarction
MICHEL HABIS, ANDRE CAPDEROU, ANNE SIGAL CINQUALBRE, SAID GHOSTINE, 
SALIHA RAHAL, JEAN YVES RIOU, PHILIPPE BRENOT, CLAUDE YVES ANGEL, 
JEAN FRANCOIS PAUL, Centre chirurgical Marie Lannelongue, Le Plessis Robinson, 
France
Background: Recent experimental and limited clinical studies have demonstrated the 
usefulness of delayed enhancement MSCT for assessing myocardial infarct size (IS) and 
transmurality.
Methods: Twenty six patients admitted for an AMI were evaluated by MSCT immediately 
after a coronary angiography without iodine re-injection. All but 3 were reperfused. 
The same patients had delayed enhancement CMR imaging at 10±4 day follow up. 
Myocardial enhancement was considered transmural (non-viable) when involving >75% 
of myocardial thickness, subendocardial (1 - ≤75%) or normal (viable for the two latter). A 
semi-quantitative scale score was defined for each segment enhancement. IS (percent of 
left ventricle) was computed from these scores.
Results: On segment analysis, sensitivity, specificity, accuracy, positive and negative 
predictive values of MSCT for non-viability assessment were 84%, 96%, 94%, 85% and 
96% respectively compared to CMR. On patient analysis, these respective values were 
90%, 80%, 88%, 95% and 67%. Three patients with limited creatine kinase (CK) release 
were missed by MSCT. IS assessed by the two methods were highly correlated (r=0.94, 
p<0.0001) and regression line did not statistically differ from identity line.
Conclusion: MSCT enhancement immediately following coronary angiography without 
iodine reinjection for an AMI is a reliable method for evaluating transmurality and IS. This 
very early evaluation could be an interesting alternative to CMR. 
1:30 p.m.
906-285 Radial and Longitudinal Dyssynchrony in Narrow QRS 
Heart Failure
Nini Thomas, Glen Miske, Masaki Tanabe, John Gorcsan, III, University of Pittsburgh, 
Pittsburgh, PA
Background: Dyssynchrony has been typically studied in heart failure (HF) patients with 
wide QRS. However, patterns of radial and longitudinal left ventricular (LV) dyssynchrony 
in patients with narrow QRS are not well understood.
Methods: We studied 182 HF patients with low ejection fraction (EF) ≤ 35%: 90 with 
narrow QRS < 120 ms (QRS 104 ± 38ms) and 92 with wide QRS ≥ 120 ms (QRS 164 ± 
38ms). Longitudinal dyssynchrony was analyzed from apical 4,2, and 3 chamber views 
using 12-site tissue Doppler data in 2 ways: 1) 12-site standard deviation (Yu Index) ≥ 
33ms and 2) maximum delay (all sites) ≥ 100 ms. Radial dyssynchrony was analyzed from 
mid-LV short axis views using speckle tracking radial strain as difference in time to peak 
radial strain between anteroseptum and posterior wall ≥ 130 ms.
Results: Among narrow QRS HF patients, significant radial dyssynchrony was observed 
in 45% and longitudinal dyssynchrony in 57%. Among wide QRS HF patients, significant 
radial dyssynchrony was observed in 65%* and longitudinal dyssynchrony in 69%* (*p < 
0.01 vs. narrow QRS). Among patients with dyssynchrony, narrow QRS HF patients had 
similar degrees of radial and longitudinal dyssynchrony as wide QRS HF patients (figure).
Conclusions: Mechanical dyssynchrony is observed in the majority of HF patients. Wide 
QRS patients have a greater prevalence of dyssynchrony than narrow QRS patients, 
but the degree of dyssynchrony is similar among patients with dyssynchrony. These 
observations could have clinical implications.
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907-250 Prevalence of Obstructive Coronary Stenoses and the 
Need for Revascularization in Patients With Suspected 
Coronary Artery Disease and Zero Calcium Score: A 
Sub-Study of the CorE 64 Multicenter Trial
Ilan Gottlieb, Julie Miller, Armin Arbab-Zadeh, Marc Dewey, Melvin Clouse, Leonardo 
Sara, Hiroyuki Niinuma, David E. Bush, Narinder Paul, Andrea Vavere, John Texter, 
Jeffrey A. Brinker, Joao AC Lima, Carlos E. Rochitte, Johns Hopkins University, 
Baltimore, MD
Background: Obstructive coronary artery disease (CAD) by conventional coronary 
angiography (CCA) provides prognostic information in patients with suspected CAD. 
Whether zero coronary calcium score (CCS) rules out significant obstructive CAD has 
not been firmly established.
Methods: Patients with suspected CAD had a CCS scan within 30 days prior to clinically 
referred CCA. Both studies were analyzed blindly by independent centralized core labs. 
Stenosis assessment of every vessel ≥1.5 mm by CCA and the Agatston CCS were calculated. 
Clinical patient presentation (i.e. acute vs. non-acute coronary syndrome) and the need for 
revascularization procedure performed within 30 days of the CCS scan were determined.
Results: A total of 291 patients were included in the study of which 72 (24.7%) had zero 
CCS. Patients with 0 CCS were younger than those with >0 CCS (55.9±9.9 vs. 60.5±9.8 
years, p=0.001) and the proportion of females was significantly higher (40.3% vs. 22.4%, 
p=0.003). Both groups had similar rates of acute patient presentation (22.2% for 0 CCS and 
33.3% for >0 CCS, p=0.76). Among patients with 0 CCS, 16 (22.2%) had at least one ≥50% 
and 12 (16.7%) ≥70% lesion by CCA, which, although significant, was lower than that of the 
>0 CCS patients (70.1% had at least one ≥50% and 59.8% had ≥70% lesion, p<0.001 for 
both). The presence of ≥50% (OR=2.73) or ≥70% (OR=2.14) CAD in 0 CCS patients was not 
significantly associated with acute presentation, p=0.073 and 0.103, respectively. Importantly, 
9 (12.5% [95% CI 5.9-22.4%]) patients with 0 CCS underwent coronary revascularization 
within 30 days of the CCS scan, 4 (44%) of those with non-acute presentation.
Conclusions: Patients who present with suspected CAD and have clinical indication for 
CCA and 0 CCS have significant prevalence of obstructive CAD, both with acute and non-
acute patient presentations, with a significant proportion (12.5%) undergoing coronary 
revascularization procedure. These results argue against withholding coronary angiography 
based on the absence of coronary calcification in patients with suspected CAD. More must 
be learned on the prognostic ability of CCS in risk stratifying symptomatic patients.
3:30 p.m.
907-251 Noninvasive Evaluation of the Aortic Root With 
Multislice Computed Tomography: Implications for 
Transcatheter Aortic Valve Replacement
Laurens F. Tops, David A. Wood, Victoria Delgado, Joanne D. Schuijf, Ernst E. van der 
Wall, Martin J. Schalij, John G. Webb, Jeroen J. Bax, Leiden University Medical Center, 
Leiden, The Netherlands, St. Paul’s Hospital, University of British Columbia, Vancouver, 
BC, Canada
Background: Transcatheter aortic valve replacement has been proposed as an alternative 
to surgery in high-risk patients with severe aortic valve stenosis. However, paravalvular 
leak and occlusion of the left coronary artery may occur. Therefore, detailed knowledge 
on aortic annulus diameters and the relation between the annulus and the left coronary 
artery is needed. In the present study, these issues were assessed non-invasively with 
Multislice Computed Tomography (MSCT).
Methods: In 169 patients (111 men, age 54 ± 11 years) a 64-slice MSCT scan was 
performed for evaluation of coronary artery disease. Nineteen patients with moderate-
severe aortic stenosis were included. Reconstructed coronal and sagittal views were 
used for assessment of the diameter of the aortic annulus in two directions. In addition, 
the distance between the annulus and the ostium of the left coronary artery and the length 
of the left coronary leaflet were assessed.
Results: The diameter of the aortic annulus was 26.4 ± 2.7 mm on the coronal view, and 23.5 
± 2.7 mm on the sagittal view. Mean difference between the two diameters was 2.9 ± 1.7 mm, 
indicating an oval shape of the aortic annulus. Mean distance between the annulus and the 
ostium of the left coronary artery was 14.3 ± 2.9 mm (range 10.0 - 21.3 mm). In 84 patients 
(50%) the length of the left coronary leaflet exceeded the distance between the annulus and the 
ostium of the left coronary artery (mean difference 2.1 ± 1.7 mm). This may result in occlusion of 
the left coronary artery when transcatheter aortic valve replacement is performed.
Conclusions: MSCT can provide detailed information on the shape of the aortic annulus, 
and the relation between the annulus and the left coronary artery. Thereby, MSCT may 
be helpful for avoiding paravalvular leak and coronary occlusion and may facilitate the 
selection of candidates for transcatheter aortic valve replacement.
3:30 p.m.
907-252 Assessment of Mitral Valve Anatomy and Geometry 
With Multislice Computed Tomography
Laurens F. Tops, Victoria Delgado, Joanne D. Schuijf, Josep Brugada, Martin J. Schalij, James 
D. Thomas, Jeroen J. Bax, Leiden University Medical Center, Leiden, The Netherlands
Background: By providing detailed anatomical information, multislice computed 
tomography (MSCT) may give more insight into the underlying mechanisms of functional 
mitral regurgitation (FMR). The purpose of the present study was to assess the anatomy 
and the geometry of the mitral valve with the use of MSCT.
Methods: In 130 patients, including 39 patients with heart failure and 19 patients with 
moderate to severe FMR, 64-slice MSCT coronary angiography was performed. The 
anatomy of the subvalvular apparatus was assessed, including the number of heads and 
insertions of the papillary muscles (PMs). Mitral valve geometry was evaluated at the 
anterolateral, central and posteromedial levels, where the mitral valve tenting height and 
leaflet tethering were assessed.
Results: In the majority of the patients (n=108, 83%), the anterior PM had a single insertion, 
whereas the posterior PM showed multiple heads and insertions. The mitral annulus showed 
an asymmetrical enlargement in patients with heart failure or FMR. In the patients with FMR, 
mitral valve deformation affected more the central and posteromedial levels with higher values 
of leaflet tethering: posterior angle at the central level (FMR 41.7 ± 8.0° vs. controls 34.6 ± 9.4°, 
p=0.003) and the posteromedial level (FMR 34.3 ± 7.9° vs. controls 28.1 ± 8.1°, p=0.008).
Conclusions: MSCT enables a comprehensive assessment of the mitral valve, by 
providing an exact characterization of the subvalvular apparatus and the geometry of the 
mitral valve. In patients with FMR, an asymmetrical remodeling of the mitral valve was 
observed, with a tethering of the mitral leaflets at the central and posteromedial levels.
3:30 p.m.
907-253 Detection of Serial Changes in Atherosclerotic 
Burden Using Multi-Detector Computed Tomographic 
Angiography
Borja Ibanez, Giovanni Cimmino, Juan Benezet.Mazuecos, Carlos G. Santos-Gallego, 
Antonio Pinero, Susanna Prat-Gonzalez, Walter S. Speidl, Valentin Fuster, Mario J. 
Garcia, Javier Sanz, Juan J. Badimon, Mount Sinai School of Medicine, New York, NY
Background: Change in plaque volume (Vol) is increasingly used as a surrogate endpoint 
in clinical trials. Multidetector computed tomography (MDCT) detects atherosclerotic 
plaques, but its ability to monitor changes in plaque Vol has not yet been tested (being 
the latter the aim of this work)
Methods: 12 rabbits with aortic plaques were randomized 2:1 to receive placebo or apoA-
IM (a potent plaque regressing agent, as we have reported: JACC´07).
All animals underwent black-blood magnetic resonance imaging (MRI, the gold standard) 
and contrast enhanced 64slice MDCT at baseline and after treatment
Plaque burden (plaque Vol in the 5 cm distal to the left renal artery) and most diseased 
lesion (MDL, 1 cm segment with the largest plaque on basal MRI exam) were quantified 
with both modalities by 2 blinded observers
Endpoint: changes in plaque burden and MDL between examinations by MDCT in 
comparison with MRI
Results: ApoA-IM caused significant reduction in plaque burden with both modalities 
(MRI: Δ -9%, p=.03 vs. baseline; MDCT: Δ -15%, p=.03) and in MDL (MRI: Δ -16%, p=.01; 
MDCT: Δ -16%, p=.02)
No significant effect was documented in placebo by MRI or MDCT.
There were strong highly significant correlations and agreements between both modalities 
for changes in plaque burden and MDL (fig)
Conclusions: In an experimental model of atherosclerosis, MDCT accurately documented 
serial changes in plaque Vol compared to MRI. Given the shorter scan time, MDCT might 
be an alternative attractive tool to assess changes in atheroma volume


















907-254 Pre-Operative Assessment of Aortic Root Morphology 
Using Multi-Detector Computed Tomography in Patients 
Undergoing Percutaneous Aortic Valve Replacement
Mateen Akhtar, E. Murat Tuzcu, Samir Kapadia, Lars Svensson, Roy Greenberg, Eric 
Roselli, Sandra Halliburton, Carmel Halley, Paul Schoenhagen, Srikanth Sola, Cleveland 
Clinic Foundation, Cleveland, OH
Background: Percutaneous aortic valve replacement (PAVR) is a novel therapy for aortic 
stenosis (AS). Pre-operative assessment of aortic root morphology facilitates deployment 
of the PAVR device. We compared morphologic characteristics of the aortic root in 
patients with AS vs. age and gender matched controls using multidetector computed 
tomography (MDCT).
Methods: Twenty-five consecutive subjects with calcific AS who were referred for PAVR 
and 25 normal, age and gender matched controls (56% male, 76±7 years) were scanned 
on a Siemens Definition Dual Source MDCT scanner after receiving iodinated contrast. 
Images were reconstructed during 10-14 phases of the cardiac cycle with temporal 
resolution = 83 ms and slice thickness = 0.75 mm. Interpreting investigators were blinded 
to subjects’ clinical status.
Results: Subjects with AS had significantly reduced free margin length and increased 
vertical height of the right, left, and non-coronary cusps, compared to controls (table). The 
distance from the aortic annulus to the right and left coronary artery ostia was significantly 
reduced in patients with AS.
Conclusions: Compared to age and gender matched controls, patients with calcific 
AS have reduced aortic cusp free margin length, increased cusp height, and reduced 
distance from the aortic valve annulus to the right and left coronary artery ostia. These 
findings may be due to remodeling of the aortic root in AS and have implications for 
design and deployment of PAVR devices.
Aortic Root Morphology in Patients with Aortic Stenosis vs Controls
Parameter Aortic Stenosis (n=25)
Controls 
(n=25) p-value
Aortic valve area (planimetry, cm2) 0.8 ± 0.2 2.7 ± 0.8 <0.001
Right coronary cusp free margin length (mm) 27.2 ± 5.0 31.5 ± 4.9 <0.01
Left coronary cusp free margin length (mm) 26.5 ± 4.9 31.1 ± 4.6 <0.01
Non-coronary cusp free margin length (mm) 28.1 ± 5.6 32.3 ± 4.7 <0.01
Right coronary cusp height (mm) 9.0 ± 1.5 8.2 ± 1.5 0.06
Left coronary cusp height (mm) 9.0 ± 1.3 7.8 ± 1.6 0.01
Non-coronary cusp height (mm) 9.7 ± 2.0 8.3 ± 1.9 0.02
Right coronary cusp annulus to right coronary 
artery ostium (mm) 13.6 ± 2.8 15.2 ± 2.6 0.04
Left coronary cusp annulus to left coronary 
artery ostium (mm) 13.4 ± 3.2 15.7 ± 2.7 0.01
3:30 p.m.
907-255 Does Zero Coronary or Aortic Calcium Score Predict 
Absence of Carotid Plaque?
Fernando Mendoza, Daniel S. Berman, Farhad Rafii, Heidi Gransar, Nathan D. Wong, 
Maria Guerra, Shah Azmoon, Norman Lepor, Prediman K. Shah, Tasneem Naqvi, 
Cedars-Sinai Medical Center, Los Angeles, CA
Background: Atherosclerosis can be quantified by coronary artery calcification (CAC) 
and thoracic aortic calcification (TAC) with computed tomography or by B-mode ultrasound 
of carotid arteries. The comparative relation of TAC versus CAC for detection of carotid 
plaques is not established.
Methods: We compared the association of CAC and TAC with subclinical carotid plaque 
(CP) in 136 patients with no history of coronary or cerebrovascular disease (mean age 
57.4 years, 56% females). CAC and TAC were quantified by the Agatston score. CP was 
defined as a carotid-intima media thickness of ≥1.5mm with protrusion into the carotid 
lumen. Multiple logistic regression and subsequent receiver operating characteristic 
(ROC) analysis adjusted for Framingham risk scoring (FRS) were performed.
Results: Carotid plaque was present in 48%, 81%, and 89% of patients with CAC of 0, 
1-99, and ≥100 (p-trend = 0.002) and in 61%, 70%, and 80% of patients with TAC of 0, 
1-99 and ≥100 (p-trend = 0.06), respectively. 55% of patients with both CAC and TAC of 
0 had documented CP and thus absence of calcium did not predict absence of CP. In 
multiple logistic regression analysis, adjusted for FRS, odds of CP were greater for CAC 
1-99 (OR 3.22, p<0.03) and CAC ≥ 100 (OR 5.35, p<0.02) (compared to CAC=0) but 
not for TAC at 1-99 or ≥ 100 (p=0.68 and p=0.29). The presence of CP was accurately 
predicted by area under ROC curve in 62% of patients with FRS and in 72% of patients 
when CAC was added to FRS (p<0.02). TAC provided no incremental change in ROC.
Conclusions: Increasing levels of CAC but not TAC are more strongly related to CP. The 
relation of increased CAC to CP persists even after adjustment for FRS or TAC, suggesting 
coronary calcification is an independent predictor of carotid artery atherosclerosis. TAC 
does not provide incremental predictive value for the detection of CP. However, 55% of 
asymptomatic patients without cardiovascular disease and CAC and TAC of 0 will still 
have carotid plaque; these observations have relevance for screening of subclinical 
atherosclerosis.
3:30 p.m.
907-256 Increased Coronary Artery Calcium Scores on Electron 
Beam Computed Tomography is Associated With 
Increased Utilization of Aspirin Therapy
Raza H. Orakzai, Khurram Nasir, Sarwar H. Orakzai, Nove Kalia, Ambarish Gopal, 
Roger S. Blumenthal, Matthew J. Budoff, Harbor-UCLA Research and Education 
Institute, Torrance, CA, Cedars Sinai Medical Center, Los Angeles, CA
Background: Despite convincing data demonstrating the benefits of aspirin (ASA) for 
both primary and secondary prevention of coronary heart disease (CHD), it remains 
underutilized. We assessed whether higher coronary artery calcium scores (CACS) 
determined by electron beam computed tomography (EBCT) are associated with an 
increased initiation rate of ASA in asymptomatic individuals.
Methods: A total of 980 asymptomatic patients referred for EBCT risk assessment by 
their primary physician were sent a survey questioning them about health behaviors. We 
evaluated long term ASA utilization based on CACS using multivariable analysis.
Results: The study population consisted of 980 individuals (78% males, mean age: 60±8 
years) who were followed for a mean of 3±2 years after an initial EBCT scan. Overall 
ASA initiation was lowest (29%) among those with CACS=0 and gradually increased 
with higher CACS (1-99: 55%, 100-399: 61%, ≥400:62%, p<0.001 for trend). In absence 
of CACS, men were more likely to initiate ASA as compared to women (35% vs. 19%, 
p=0.01), whereas no gender difference was observed in ASA initiation with higher CACS 
(p=NS). In multivariable analysis, higher baseline CACS was strongly associated with 
initiation of new ASA therapy (table).
Conclusions: In addition to risk stratification of asymptomatic individuals, determination 
of CACS may also improve utilization of ASA therapy. Outcome studies and randomized 
trials are needed to quantify the true value and cost-effectiveness of this approach. 
Odds Ratio of Aspirin Initiation According to CACS
Odds Ratio CACS=0 CACS 1-99 CACS 100-399 CACS>400 P value for trend





Model 2 1 (ref) 2.61 (1.78-3.84) 2.99 (1.91-4.65)
2.98 (1.83-
4.83) <0.0001
Model 1: adjusted for age, gender; Model 2 :adjusted for age, gender, family history of 
CHD, hypertension, hyperlipidemia, diabetes mellitus, smoking status
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907-257 Detection of Myocardial Infarction by Dual Source CT 
Coronary Angiography Using Quantitated SPECT as 
the Reference Standard
Ronen Rubinshtein, Todd D. Miller, Jacobo Kirsch, Eric E. Williamson, Raymond J. 
Gibbons, Andrew N. Primak, Cynthia H. McCollough, Philip A. Araoz, Mayo Clinic, 
Rochester, MN
Background: Dual source CT coronary angiography (DS CTA) has the potential to 
assess both coronary anatomy and myocardial perfusion. We studied the ability of DS 
CTA to detect myocardial infarction (MI) compared to a reference standard of Tc99m 
sestamibi Single Photon Emission Computed Tomography (SPECT).
Methods: 61 pts with suspected or stable coronary artery disease (age: 63±10 yrs, 31% 
females) were evaluated by both DS CTA and SPECT. SPECT-MI size was quantitated 
using a threshold value of 60% of peak counts on the resting images. MI on DS CTA 
was defined as transmural or subendocardial hypoenhancement (< 50% of surrounding 
myocardium) which persisted in both diastolic and systolic reconstructions and was 
concordant with a coronary territory. The performance of DS CTA (multiple narrow 
windows) to detect SPECT-MI was analyzed (blinded) in a vessel-based analysis. MI 
detected by DS CTA only was considered false positive. 
Results: 183 vessel (61 pts x 3) territories were analyzed. SPECT revealed 16 
vessel territories with MI (involving 13 pts, 11 of whom had a prior history of MI or 
revascularization). 12/16 (75%) of these vessel territories were also detected by DS CTA. 
An additional 6 MI’s were demonstrated by DS CTA only. Thus, the sensitivity of DS CTA 
for detection of SPECT-MI was 75% (95% CI, 54-96), specificity 96% (94-99), PPV 67% 
(45-88) and NPV 98% (95-100). DS CTA detected 10/12 (83%) of larger MI’s (≥5% of LV 
by SPECT). For the 12 concordant MI’s (in both SPECT and DS CTA) mean MI size by 
DS CTA (13.3±7.3% of LV) showed good correlation with MI size by SPECT (13.7±7.9%) 
(r=0.78, p=0.01).
Conclusions: 1. DS CTA myocardial perfusion imaging showed moderate sensitivity and 
PPV but high specificity and NPV for detection of SPECT-MI. 2. Most large infarcts were 
also detected by DS CTA. 3. When MI was detected by both modalities, there was a good 
correlation between infarct size quantitated by DS CTA vs SPECT.
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907-258 Correlation Between Myocardial Fibrosis and Cardiac 
Sudden Death in Hypertrophic Cardiomyopathy
Afonso A. Shiozaki, Tiago Senra, Edmundo Arteaga, Cristiane Guedes Pita, Rafael Lois 
Greco, Luis Francisco Avila, Jose Rodrigues Parga, Charles Mady, Martino Martinelli, 
Carlos E. Rochitte, Heart Institute (InCor) University of Sao Paulo Medical School, Sao 
Paulo, Brazil
Background: Correlation between myocardial fibrosis (MF) and cardiac sudden death 
(CSD) has not been established in Hypertrophic Cardiomyopathy (HCM). We investigate 
whether MF correlates with CSD in HCM patients with Implantable Cardiac Defibrillators 
(HCM-ICD).




Methods: 15 HCM patients without ICD were submitted to both Contrast Enhanced 
Magnetic Resonance (CE-MR) (1.5T GE) and Contrast Enhanced Computed Tomography 
(CE-CT) (Aquilion 64, Toshiba Inc) to compare MF evaluation between both methods. 26 
HCM-ICD were submitted only to CT. CE-MR and CE-CT images were acquired 7-10 
minutes after contrast injection. LV short-axes were analyzed and MF (% of LV mass) was 
quantified by visual threshold. HCM-ICD patients were monitored by ICD readings during 
a mean follow-up of 38 months.
Results: MF by DE-CT and DE-MR had good correlation in HCM patients without ICD 
(r=0.77 p < 0.05). HCM-ICD patients with appropriate ICD therapy had significantly 
larger MF than patients without therapy (22.2 ± 11.3% versus 11.4 ±7.6%, p<0.05). By 
multivariate analysis MF was the only independent risk factor for CSD (p<0.05). Patients 
in the highest quartile for MF (>75 percentile or MF>22%) had a significantly worse free-
event rate for life-threatening arrhythmias and greater amount of MF (31.4±3.2 versus 
10.8±6.3%, p<0.001) than the remaining patients (figure).
Conclusion: CT and MR were similar for MF evaluation in HCM. Moreover, extensive MF 
correlated with a higher cardiac sudden death rate in HCM patients with ICD. 
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907-259 Accuracy of Multi-detector Computed Tomography 
Evaluation of Left Atrial Volume for Prognostic 
Evaluation: a Phantom and Echo Correlation Study
Erick Avelar, Ronen Durst, Molly Thangaroopan, Guido A. Rosito, Francois Tournoux, 
Raymond C. Chan, Judy Hung, Udo Hoffmann, Suhny Abbara, Ricardo C. Cury, 
Massachusetts General Hospital, Boston, MA
Background: Left Atrial (LA) volume is an important prognostic factor in Cardiovascular 
disease. Cardiac Multi-detector Computed Tomography (MDCT) is an emerging cardiac 
imaging modality, however, its accuracy of measuring LA volumes has not yet been studied.
Methods: 49 patients (age 59±16 years, 86% male) underwent MDCT and 
echocardiography (2DE) on the same day. Area-length (A-L) and Simpsons (S) methods 
were used to obtain 2DE LA volume. LA volume by MDCT was calculated at LV end 
systole using a stack of consecutive non-overlapping 10 mm thick multiplanar reformatted 
images by modified Simpson’s method. Left atrial appendage and pulmonary veins were 
excluded. Four phantoms (volume range: 34 cc to 92cc) were created and the true volume 
(TV) was compared with the volume calculated by 2DE and MDCT.
Results: The correlation between MDCT and 2DE was significant (r:0.68 ), however, 
the mean 2DE LA volume(ml) was lower compared to MDCT: (2DE :79±37vs.
MDCT:103±32*).(graph). In the phantom experiment, both MDCT and 2DE correlated 
significantly with the TV (r=0.97*vs.r=0.96*,respectively). However, the mean 2DE 
phantom volume was 16% lower than the TV( 2DE S: 53±24vs.TV:61±24* ). The mean 
MDCT volume did not differ from the TV (MDCT:60±21 vs TV: 61±24).
Conclusions:LA volume quantification by MDCT is accurate and feasible. 
Echocardiography appears to systematically underestimate LA volumes when compared 
to phantom and Cardiac MDCT, suggesting different normal cut off values should be used 
for each modality. 
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907-260 Adherence to Lipid Lowering Medication Among 
Individuals With a Coronary Artery Calcium Score 
Greater Than 400 Is Associated With Slower 
Progression of Atherosclerosis
Ahmad B. Sarwar, Khurram Nasir, Ambarish Gopal, Nove Kalia, Raza Orakzai, Roger 
S. Blumenthal, Matthew J. Budoff, Massachusetts General Hospital-Harvard Medical 
School, Boston, MA
Background: Recent studies suggest that in addition to risk stratification for asymptomatic 
patients, subjects with higher coronary artery calcium scores (CACS) are more likely to 
adhere to lipid-lowering medication (LLM). However, whether LLM adherence is associated 
with lesser progression of atherosclerosis is not clear. In this study we compared the 
progression of CACS to LLM adherence across increasing baseline CACS.
Methods: We evaluated patients who underwent electron beam tomography (EBT) 
calcium scoring at least 1 year apart and assessed the relationship of CACS progression 
with LLM.
Results: The study population consisted of 505 individuals (78% males, mean age: 
60±8 years) on statins at baseline, followed for a mean of 3±2 years. Overall the LLM 
adherence was lowest (40%) among those with CACS=0, whereas it was 90% amongst 
those with CACS>400. The annualized and percentage change in CACS was significantly 
less with LLM adherence only amongst those with baseline CACS>400. Adherence was 
associated with a lower median progression of annualized absolute CACS(regression 
coefficient, -42.0; P = 0.05) and percentage CACS (regression coefficient, -9%; P = 0.005) 
amongst patients with CACS>400.
Conclusions: Increased LLM adherence among patients with higher baseline CACS 
(>400), is associated with a slower progression of atherosclerosis.
Annualized Absolute & Relative Changes in CACS by LLM Adherence expressed as 
median (inter-quartile range)* 
Absolute Annualized change in 
CACS














CACS=0 0 (0-1) 0.2 (0-2) 0.41 0 (0-0) 0 (0-0) -
CACS 0-
100 3 (0.3-18) 3 (0.5-11) 0.58 15 (2-31) 18 (1-52) 0.20
CACS 100-
400 24 (7-55) 30 (9-51) 0.51 11 (3-26) 15 (5-33) 0.23
CACS 
>400 75 (6-147) 165 (47-191) 0.05 8 (1-13) 22 (5-26) 0.02
*Based on Mann-Whitney test
3:30 p.m.
907-261 Establishment of Standards for Left Ventricular 
Hypertrophy by Cardiac Multidetector Computed 
Tomography
Fay Y. Lin, Richard B. Devereux, Joyce Meng, Veronica M. Jow, Jonathan W. Weinsaft, 
James K. Min, Cornell University Medical Center, New York, NY
Background: Left ventricular hypertrophy (LVH) has important prognostic and 
pathophysiologic significance. While cardiac multidetector computed tomography (CCT) 
imaging is capable of assessing myocardial anatomy, no reference standards exist to 
define LVH or geometric patterns by CCT. We defined normal limits of left ventricular 
mass (LVM) and geometry and examined its association with hypertension (HTN) and 
obesity (body mass index [BMI]>30) among adults free of cardiovascular disease (CVD).
Methods: End-diastolic LVM was measured by Simpson’s method of disks and indexed to 
height 2.7. End-diastolic LV wall thickness (WT) and internal diameter (LVID), measured 
with electronic calipers, were used to calculate LV relative wall thickness (RWT) as 
2xWT/LVID. Reference values were derived in a subset of normotensive, non-obese 
individuals.
Results: 176 adults free of CVD were identified from 1168 consecutive patients 
undergoing CCT scans from 2005-7. 50% were female, 9% diabetic, and 36% 
hypertensive, with a mean BMI of 28±7.9 and mean age of 52±13.3 years. Among 103 
normotensive non-obese subjects, mean LVM was 85.0±20.3 vs. 115.7±27.4 g and LVM/
Ht2.7 was 22.0±4.6 vs. 24.3±5.7 g/m2.7 in women and men, respectively (both p31.0 
in women and >35.5 in men. Among those with HTN (n=60) and obesity (n=35), the 
distribution of LV geometry was as follows: normal LV geometry = RWT less than 0.44 
and normal LVM, 71% and 63%, respectively; concentric remodeling = RWT greater than 
or equal to 0.44 and normal LVM, 3% and 3%; eccentric hypertrophy = RWT less than 
0.44 and LVH , 19% and 23%; and concentric hypertrophy = RWT greater than or equal 
to 0.44 and LVH, 7% and 11%. In univariate analysis, LVM was associated with BMI, HTN, 
diabetes and LV stroke volume (p<0.001 for all) but not age, gender, or high cholesterol. 
Using forward stepwise multivariate regression, LVM was associated with BMI (p< 0.001) 
and HTN (p=0.02) only.
Conclusions: This study provides the first gender-specific normal ranges for LVM
and RWT for CCT, and demonstrates high prevalences of LVH and abnormal LV geometry 
among hypertensive and obese adult otherwise free of CVD.


















907-262 Predictors of Coronary Artery Calcium Progression in a 
Multiethnic Cohort of Older Adults
Keane K. Lee, Mark A. Hlatky, Joan M. Fair, Carlos Iribarren, Geoffrey D. Rubin, Ann 
Varady, Alan S. Go, Thomas Quertermous, Stephen P. Fortmann, Stanford University 
School of Medicine, Stanford, CA
Background: Several small, retrospective studies and one large prospective study have 
shown that some coronary artery disease (CAD) risk factors are associated with coronary 
artery calcium (CAC) progression. We prospectively studied a multiethnic, non-referred, 
asymptomatic group of people to confirm associations seen in previous studies and to 
explore other factors.
Methods: We recruited a community based sample of 1,023 healthy adults aged 60 to 72 
years who were free of clinical CAD. From this group 869 subjects completed a medical 
screening and measurement of CAC with computed tomography at both enrollment 
and 24 months later. We used univariate and multivariate models to study predictors 
of CAC progression as quantified by the difference of the square root transformation of 
the Agatston scores. The variables included were age, sex, time between scans, race/
ethnicity, various diabetes, blood pressure, and lipid measures, smoking status, body 
mass index, family history of CAD, and C-reactive protein.
Results: The mean age of the cohort was 66 years and 62% were male. Mean change in 
Agatston score was 36. Significant proportions of the study population had hypertension 
(44%), dyslipidemia (38%), diabetes (17%), smoking history (58%), and family history 
of CAD (46%). After controlling for all other variables, CAC increased significantly more 
rapidly in subjects with European compared to African-American ancestry (P<0.01), 
diabetes (P<0.01), higher fasting insulin levels (P=0.02), a history of dyslipidemia 
(P<0.01), a history of hypertension (P=0.02), lower diastolic blood pressure (P<0.01), 
and higher pulse pressure (P<0.01).
Conclusion: Traditional CAD risk factors, including diabetes, dyslipidemia, and 
hypertension, are significant, independent predictors of CAC progression in a community 
based sample of older adults free of clinical CAD. Even after controlling for traditional 
risk factors, higher fasting insulin, a marker of insulin resistance, was also independently 
associated with increased CAC progression. Whites are more likely to have CAC 
progression as compared to African-Americans.
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907-263 Structural Remodeling of the Left Atrium in Paroxysmal 
Atrial Fibrillation by Multislice CT in Comparison With 
Chronic Atrial Fibrillation and Normal Sinus Rhythm
Koki Nakamura, Nobusada Funabashi, Masae Uehara, Taichi Murayama, Hiroyuki 
Takaoka, Kazushi Suzuki, Makoto Terao, Yuzuru Mita, Fumiaki Maeda, Miyuki 
Kawakubo, Yumi Shiina, Kwangho Lee, Marehiko Ueda, Issei Komuro, Chiba University, 
Chiba, Japan, Awa Medical Association Hospital, Tateyama, Japan
Background: Multislice computed tomography (MSCT) was used to predict structural 
remodeling of the left atrium (LA) in subjects with paroxysmal atrial fibrillation (PAF) in 
comparison with subjects with chronic atrial fibrillation (CAF) and normal sinus rhythm (NSR).
Methods: 150 subjects (50 subjects each with CAF, PAF, and NSR. Mean ages (year) 
were 70 (CAF), 65 (PAF) and 63 (NSR), (CAF>PAF, NSR, P<0.01)) underwent MSCT 
(Light Speed VCT, or Ultra 16, GE) for evaluating morphology of pectinate muscles (PM) 
in the left atrial appendage (LAA) (well/poorly/non developed), LAA enlargement, contrast 
defect in the LAA only in the early phase, LA wall thickness and the ratio of abnormal late 
enhancement of LA wall.
Results: Well developed PM, poor PM, and no PM were observed in 18%, 41%, and 41% 
(CAF), 58%, 24%, and 18% (PAF), and 88%, 12%, and 0% (NSR), respectively. The CAF 
group with no PM had longer periods of CAF than those with developed PM. Enlargement 
of the LAA and contrast defects in the LAA were observed in 88% and 59% (CAF), 41%, 
and 24% (PAF), and 0% and 0% (NSR), respectively. Wall thickness and the ratio of 
abnormal late enhancement of LA wall, suggesting presence of fibrosis or inflammation 
were 2.1±0.2mm and 25% (CAF), 2.4±0.3mm and 22% (PAF), and 1.8±0.2mm and 0% 
(NSR), respectively and wall thickness were significantly more in PAF than in the other 
groups (CAF and NSR, P<0.01). In the transthoracic echocardiogram, means of LA size 
were 50.2±8.3mm (CAF), 38.9±3.5mm (PAF), and 36.9±4.6mm (NSR) and that of CAF 
were larger than PAF and NSR (P<0.01). There was a negative significant correlation in 
the CAF between thickness of the LA wall and the LA diameter (R=-0.284) but there were 
no significant correlations in the PAF and NSR between the thickness of LA wall and the 
LA diameter (R=0.086, -0.033, respectively).
Conclusions: There were structural differences between subjects with PAF, CAF and 
NSR by MSCT. Wall thickening and the presence of late enhancement of LA wall might 
be indicators in structural remodeling of LA in PAF, which might represent an initial stage 
of structural remodeling of LA. During the changing from PAF to CAF, LA wall may be 
stretched and ultimately thickness of LA wall may decrease in CAF.
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907-264 Association of Left Atrial Volume and Function Using 
Multi-Detector Computed Tomography
Quynh A. Truong, Amir A. Mahabadi, Bharat Samy, Fabian Bamberg, Udo Hoffmann, 
Massachusetts General Hospital, Boston, MA, Brigham and Women’s Hospital, Boston, MA
Background: Left atrial (LA) enlargement is a strong predictor for cardiovascular events. 
We aimed to quantify LA volumes and function by MDCT and associate these measures 
with age, gender, and history of hypertension (HTN).
Methods: We performed ECG gated contrast enhanced 64-slice coronary MDCT (0.6mm 
slice thickness, 120 kVp, 850 mAs) in 100 subjects without structural heart disease (mean 
age 53, 47% women, 46% with HTN). Two readers independently derived LA volumes 
based on semiautomatic threshold-based (window width: 100-1000 HU) measurements, 
placing regions of interest on consecutive axial 10 mm thick maximum intensity projection 
images. Left atrial end-diastolic and end-systolic volumes were indexed to body surface 
area (LA EDI and LA ESI, respectively). LA ejection fraction (LA EF) was defined as 
(LA EDI - LA ESI)/LA EDI x 100%. We determined the association of LA size and 
function stratified by quartiles to age, gender, and HTN using univariate and multivariate 
analyses.
Results: Inter- and intraobserver reproducibility of diastolic and systolic LA volumes were 
excellent (r=0.92-0.99, p<0.0001). Mean LA EDI was 39 ± 11 ml/m2 and LA ESI was 23 
± 9 ml/m2. Mean LA EF was 42 ± 10%. In univariate analyses, subjects in the top quartile 
of LA EDI and LA ESI were older than those in the lowest (58 ± 15 vs. 50 ± 10 years, 
p=0.045; 60 ± 14 vs. 48 ± 9 years, p=0.002; respectively), while those in the lowest LA 
EF quartile were older than the top quartile (57 ± 13 vs. 49 ± 10 years, p=0.008). There 
was no gender association with being in the top or lowest quartile of LA EDI, ESI, or EF. 
Analyses with HTN resulted only for LA EF to be significantly (p=0.02) more frequent in 
subjects in the top quartile (68%) when compared to the lowest quartile (36%). However, 
in logistic multivariate regression analysis, age remained the only independent predictor 
for being in the top quartile for LA EDI and LA ESI (OR: 1.07, 95% CI 1.01-1.14, p=0.035, 
OR: 1.10, 95% CI 1.02-1.18, p=0.008) and lowest quartile for LA EF (OR: 1.08, 95% CI 
1.01-1.15, p= 0.021).
Conclusions: MDCT-based LA volumes have excellent reproducibility. In subjects without 
structural heart disease, age was the only independent predictor of LA enlargement and 
dysfunction.
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907-265 Vessel-Specific and Lesion-Specific Coronary Artery 
Calcium Scores but Not Total Agatston or Volume 
Scores Are Highly Accurate in Predicting Obstructive 
Coronary Artery Stenoses
Hunt Anderson, Idean Marvasty, Sarah Rinehart, Szilard Voros, Fuqua Heart Center, 
Atlanta, GA
Background: Coronary artery calcium (CAC) has poor predictive value for obstructive 
CAD. We hypothesized that vessel- and lesion-specific CAC are more accurate.
Methods: 48 pts with CAC and invasive angiography (XRA) data were studied. Agatston- 
and volume scores were recorded. Vessel-specific CAC was determined for each vessel; 
average lesion-specific CAC was calculated by dividing the vessel score by the number 
of lesions. Obstructive CAD on XRA (>50%) was recorded for corresponding vessels. 
CAC values were compared by two-tailed t-test. ROC curves were used to evaluate the 
performance of CAC values.
Results: Agatston- and volume scores (mean±SEM) were similar in pts with/without 
obstructive CAD (335.8±74.1 vs. 652.4±186.5; p=0.13 and 299.5±61.4 vs. 539.9±147.9; 
p=0.14). In contrast, vessel-specific score, vessel-specific volume, average lesion-specific 
score and average lesion-specific volume were significantly different between pts with/
without obstructive CAD (77.8±12.1 vs. 309.5±65.2, p=0.001; 69.3±10.1 vs. 252.9±50.9, 
p=0.001; 22.5±3.1 vs. 69.8±15.0, p=0.004 and 20.3±2.6 vs. 57.6±11.6, p=0.003). ROC 
analysis showed superiority of vessel-and lesion-specific scores over the Agatston- and 
total volume score.
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Conclusions: While Agatston- and volume scores are similar between pts with/without 
obstructive CAD, vessel- and lesion-specific scores are significantly different. This simple 
refinement of CAC might significantly increase the value of CAC for diagnostic referral.





907-266 Predictors of All Cause Mortality in Subjects Without 
Evidence of Coronary Artery Calcification
Ammar Sarwar, Leslee J. Shaw, Ahmad B. Sarwar, John Rumberger, Daniel S. Berman, 
Tracy Q. Callister, Paolo Raggi, Udo Hoffmann, Matthew J. Budoff, Roger S. Blumenthal, 
Khurram Nasir, Massachusetts General Hospital, Boston, MA
Background: Coronary artery calcium (CAC) is specific for atherosclerosis and has show 
to be independently predictive of future events. A majority of events occur in the presence 
of CAC, but some events occur even in those without CAC. We aim to identify cardiac risk 
factors (RF) associated with mortality in subjects without CAC.
Method: We followed 8,418 asymptomatic subjects (mean age: 53±10 years, 69% men) 
undergoing RF evaluation and CAC testing.
Results: Overall 45% (n=3784) of the population had no detectable CAC, at baseline. 
During a median follow-up of 5.0 years, 141 (2%) total deaths were observed.. An 
annualized death rate of 0.14% (95% CI=0.13-0.15%) was observed in those with CAC=0 
vs. 0.46% (95% CI=0.45%-0.48%) for CAC >0. The table demonstrates the association of 
RF with all-cause mortality in those with CAC=0. In age-gender adjusted sub-analysis as 
compared to those with 0-1 RF, those with higher number of RF had a 2-5 fold higher risk 
of mortality (2 RF: HR=2.37[95 CI: 0.88-5.79], ≥3 RF: HR=5.17 [95% CI: 1.50-17.74]).
Conclusions: Although CAC=0 is associated with a very low all-cause mortality risk, the 
additional presence of multiple risk factors is associated with relatively adverse outcomes. 
This finding further highlight the importance of primary prevention of CVD risk factors 
even among those without CAC.
Hazard Ratio for All Cause Mortality among those with absence of CAC in Multivariate 
Adjusted Analys
Risk Factor Hazard Ratio 95% CI P value
Age (Per 10 year increase) 1.62 1.17-6.79 <0.0001
Male Gender 1.94 0.86-4.34 0.10
Hypertension 0.83 0.32-2.09 0.68
Dyslipidemia 1.45 0.60-3.45 0.41
Diabetes Mellitus 3.02 0.87-10.52 0.08
Family History of Premature Heart Disease 1.43 0.62-3.31 0.41
Cigarette Smoking 4.17 1.72-10.03 0.001
Presence of Thoracic Aortic Caclification 2.81 1.17-6.79 0.02
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907-267 A higher Coronary Artery Calcium Score is associated 
with a greater mixed and heterogeneous plaque burden 
on coronary computed tomography angiography
Khurram Nasir, Juan J. Rivera, Yeonyee Yoon, Eue-Keun Choi, Sang-il Choi, 
Byunghee Oh, Roger S. Blumenthal, Hyuk-Jae Chang, Cardiac MRI PET CT Program, 
Massachusetts General Hospital Boston, Harvard School of Medicine, Boston, MA
Backgrounds - Increasing coronary artery calcium scores (CACS) are independently 
associated with cardiac events. Recent advents in coronary computed tomography 
angiography (CCTA) have allowed us to better characterize individual plaque. Currently 
it is unknown if higher CACS are likely to be associated with more calcified or mixed and 
heterogeneous plaque burden on CCTA.
Methods - The study population consisted of 1,043 South Korean asymptomatic subjects 
(49±10 years, 62% men) who underwent CCTA (64-slice MDCT). We excluded 886 (83%) 
with CACS=0 from the final analysis
Results:. Among 177 individuals with any CACS, 50 (28%) had CACS 1-10, whereas 
80 (45%) and 47 (27%) had CACS 11-100 & >100, respectively. On CCTA 57 (32%) 
had calcified plaques only, 66 (37%) had mixed plaques only, whereas 54 (30%) had 
heterogeneous plaque burden. As shown in the figure, majority of the overall plaque with 
CAC 1-10 was calcified only (48%), whereas a smaller proportion was observed among 
those with CACS 10-100 (31%) and CACS>100 (17%). On the other hand those with 
higher CAC scores were more likely to have mixed and heterogeneous plaques. Among 
participants with CACS>100, 42% had at-least 2 or more segments with mixed plaque, 
whereas this feature was seen in 17% with CACS 11-100 & 4% with CAC 1-10 (p<0.001), 
respectively.
Conclusions - A higher CACS is more likely to be associated with more heterogeneous 
plaque burden and may in part explain the increased likelihood of adverse cardiac events 
observed with this phenomenon. 
3:30 p.m.
907-268 Dilation of the Ascending Aorta is Associated with 
Clinical Risk and CT Features of Atherosclerosis
Arik Wolak, Heidi Gransar, John Friedman, Nathan D. Wong, Louise E.J. Thomson, 
Sean W. Hayes, Daniel S. Berman, Cedars-Siani Medical Center, Los Angeles, CA
Background: The role of atherosclerosis in dilation of the thoracic aorta (TA) is 
controversial and recent studies have suggested weak to no association. TA is included 
in non-contrast gated CT for assessment of coronary artery calcium (CAC) therefore 
patients undergoing CAC assessment provide an opportunity to readdress this issue.
Methods: 4,386 consecutive asymptomatic adults (mean age 55±10 years, 61% male) 
referred for CAC testing and who had measured Framingham risk scores (FRS) were 
studied. TA dilation was defined as a diameter >2 standard deviations above the gender-
specific mean. Logistic regression was used to assess the associations between TA 
dilation and CAC, TA calcium (TAC), and aortic valve calcium (AVC), after adjusting for 
risk factors (RF).
Results: CAC, TAC and AVC were each associated with dilation of the ascending but not 
the descending TA after adjusting for RF (table). When various calcium measurements 
were combined, log CAC and log AVC were each associated with ascending aortic 
dilation after risk-adjustment with OR of 1.1 (1.0-1.2), p=0.02, and 1.2 (1.0-1.3), p<0.01, 
respectively. Clinically, low FRS patients (<10% 10-year risk of CAD) vs. moderate to high 
risk FRS patients had smaller TA (32±4 vs. 35±4 for ascending and 24±3 vs. 26±3 for 
descending TA, both differences p<0.0001).
Conclusion: Dilation of the ascending TA is associated with evidence of atherosclerosis 
by CT and higher FRS. Further study regarding possible therapeutic implications of these 
findings is warranted.. 
Dilated Ascending TA 
>39.2 mm (Females) 
>42.2 mm (Males) mm
Dilated Descending TA 
>28.3 mm (Females) 
>31.2 mm (Males)
Any Calcification Models§ OR (95% CI) OR (95% CI)
CAC>0 (n=1969, 45%) 2.1 (1.3,3.4)** 1.7 (1.0,2.8)*
TAC>0 (n=1446, 33%) 1.8 (1.1,2.8)* 1.4 (0.9,2.3)
AVC>0 (n=436, 10%) 1.8 (1.1,3.0)* 1.3 (0.8,2.2)
Moderate to Severe Calcification Models§
CAC≥100 (n=865, 20%) 1.6 (1.0,2.5)* 1.0 (0.6,1.6)
TAC≥100 (n=706, 16%) 1.7 (1.0,2.8)* 1.5 (0.9,2.5)
AVC≥100 (n=132, 3%) 2.3 (1.2,4.4)* 1.4 (0.7,3.0)
§
 Adjusted for age, gender, BMI, BSA, hypertension, dyslipidemia, diabetes, smoking, 
and family history of CAD. 
*p<0.05, ** p<0.01
3:30 p.m.
907-269 Automatic identification of carotid luminal area using 
contrast enhanced dual energy CT
James A. Case, Bai Ling Hsu, S James Cullom, Krishnendu Saha, Timothy M. Bateman, 
Cardiovascular Imaging Technologies, Kansas City, MO, ASPIRE Foundation, Kansas 
City, MO
Background: Manual measurement of luminal narrowings in carotid arteries are 
subjective, time consuming and potentially inaccurate. Dual energy CT (DECT) has the 
potential for automatic identification of tissue composition. In this study, we developed and 
validated an algorithm for automatic identification of iodinated blood in carotid studies, 
using DECT.
Methods: A phantom prepared using varying concentrations of ISOVUE 370 was 
imaged on Siemens Definition CT scanner at 2 kVp settings (80, 140 kVp), to develop 
a relationship between Hounsfield Unit (HU) and kVp. 5 patients with a clinical DECT 
carotid study were examined to correlate manual (M) and automatic (A) luminal areas. 
Manually drawn luminal areas were measured from the bifurcation (0.0mm, +/- 3.75 mm). 
Automatic processing times were 10 seconds for a 300 slice dataset to identify iodinated 
blood pixels. Luminal areas were extracted from slices corresponding to those in the 
manually drawn set.
Results: A strong correlation was observed between A and M luminal areas (r=0.97). 
Visual inspection also demonstrated proper differentiation between calcium and blood.
Figure 1: a. The A and M luminal area correlated well. b. The technique also differentiated 
automatically between hard plaque, soft plaque, tissue from blood.
Conclusions: Automatic detection of luminal area using a DECT technique correlated 
well (r=0.97) with manual techniques. Furthermore, this technique successfully separated 
blood from vascular calcium. 


















907-270 Extent of Aortic Arch Atheroma Measured by Computed 
Tomography Is Associated With Increased Mortality 
After Open Heart Surgery
Stephen Gimple, Vikram Kurra, Vidyasagar Kalahasti, Srikanth Sola, Cleveland Clinic, 
Cleveland, OH
Background: Aortic calcification is thought to be a predictor of adverse outcomes with 
open heart surgery. We hypothesized that atheroma of the aortic arch, as determined 
by cardiac multidetector computed tomography (MDCT), is associated with all cause 
mortality following coronary artery bypass grafting (CABG) or valvular surgery.
Methods: We retrospectively evaluated all patients from 2004-2006 who underwent 
gated chest MDCT for pre-operative evaluation prior to CABG or valvular surgery at our 
institution. Patients who underwent concomitant aortic surgery were excluded. MDCT 
studies were performed on a 16- or 64-slice MDCT scanner and were scored for the 
extent, thickness, and location of aortic atheroma. The primary endpoint was all-cause 
mortality at 30 days.
Results: A total of 466 patients (62% males, 70±11 years) who met study criteria 
underwent CABG (23.4%), isolated valve surgery (28.8%), or CABG + valve surgery 
(47.8%). Severe aortic arch atheroma (> 5 mm thickness) was present in 32%, moderate 
31%, mild 22%, and none 15%. The 30 day all-cause mortality rate was 4.5%. Death 
occurred in 9.2% of patients with severe aortic arch atheroma, 4.1% in moderate 
atheroma, 1.1% in mild atheroma, and 0% with no atheroma (p=0.028). Ascending aortic 
atheroma was not associated with increased mortality, perhaps due to use of alternative 
aortic cannulation sites in patients with known ascending aortic atheroma.
Conclusion: Severe atheroma of the aortic arch is associated with increased 30 day 
all-cause mortality in patients who underwent coronary artery bypass and/or valve 
replacement surgery. Cardiac MDCT may be used to identify patients at increased risk of 
death after open heart surgery.
3:30 p.m.
907-271 Low Radiation Prospectively ECG-Gated Multidetector 
Tomography Viability Imaging Correlates with Cardiac 
Troponin-I Serum Values 3 Days after Myocardial 
Infarction
Karl H. Schuleri, Richard T. George, Marco Centola, Kris S. Evers, Barbara Detrick, Joao 
A.C. Lima, Albert C. Lardo, Johns Hopkins University, Baltimore
Background: Serum troponin (Tn) levels can predict the amount of damage to the 
myocardium 72 hours after myocardial infarction (MI) ,and are used for risk stratification 
in the clinical setting. However, the development of heart failure highly depends on the 
location of the MI, which cannot be assessed with serum markers. Non-invasive viability 
imaging methods may be useful for better risk stratification of post MI patients. We 
have previously shown that prospectively gated (PG) delayed enhanced multi-detector 
computed tomography (de-MDCT) accurately measures infarct size and reduces radiation 
dose from17 mSV to 1.5 mSV, compared to retrospectively gated scans. The purpose of 
this study was to compare clinical established serum markers of myocardial damage and 
PG de-MDCT for infarct size evaluation.
Methods and Results: Seven mini-pigs underwent coronary artery occlusion followed 
by reperfusion. Venous blood pulls and MDCT studies were both performed 3 days post 
MI. PG de-MDCT images (detector collimation= 3mm x 4, 135 kV, 150 mA, cardiac 
phase 50%) were acquired on a 64-slice CT scanner 10 minutes after 150 ml iopamidol 
injection (370mg I/ml). de-MDCT images were analyzed in the axial plane using 3 mm 
slice thickness. Infarct scar was determined as a signal density of one standard deviation 
above the remote myocardial signal and infarct size was determined in a semi-automated 
quantitative software program (cinetool, GE). Mean myocardial mass was 48.8±3.3g. 
Infarct volume (12.9±2.3 cc) and infarct size (26.1±3.7 % of LV-mass) correlated well 
with TnI values (24.4±7.3μg/l) in linear regression analysis, (R=0.97;p=0.006 and R=0.98; 
p=0.004, respectively). However, there were no significant correlations with MMP-2 
(p=0.58), or BNP values (p=0.63) 3 days post MI.
Conclusion: PG de-MDCT imaging following MI accurately measures myocardial damage 
compared to serum TnI values. The clinical utility of this imaging protocol in combination 
with MDCT coronary angiography in patient post MI, will be able to establish MDCT as a 
useful tool in the evaluation and risk stratification of post MI patients. Further evaluation of 
outcome parameters comparing PG de-MDCT and serum Tn values is warranted.
3:30 p.m.
907-272 Development of a Coronary Artery Calcium Screening 
Strategy for Lower Risk Subjects
Mahesh J. Patel, Scott M. Grundy, Darren K. McGuire, Raphael See, Jason B. Lindsey, 
James A. de Lemos, Amit Khera, Duke University, Durham, NC, University of Texas 
Southwestern, Dallas, TX
Background: Coronary artery calcium (CAC) scanning may help identify subjects who 
are misclassified as lower risk (LR) by the Framingham risk score (FRS). Since screening 
all LR subjects for CAC is not feasible, eligibility criteria are needed to efficiently target 
selected LR subjects for imaging.
Methods: 2022 subjects in the Dallas Heart Study ages 30-65 at LR by FRS (est. 10-year 
CHD risk <10%) with CAC scanning data were analyzed. Misclassified subjects were 
defined as LR subjects with CAC ≥100 Agatston U. The efficiency of eligibility criteria was 
assessed by the number needed to scan (NNS) to identify 1 misclassified subject and the 
proportion of misclassified subjects detected. Using the most efficient eligibility criteria, a 
CAC screening algorithm was created and cross-validated.
Results: 3.8% of the LR group had CAC≥ 100. The efficiency of various eligibility criteria 
for targeting CAC screening to LR subjects are reported (Table). Of all criteria, only age 
and FRS (c-statistics = 0.8 for each) adequately discriminated those with and without 
CAC ≥100, whereas other traditional risk factors, metabolic syndrome, and CRP did not 
(c-statistics ≤ 0.6 for each). A CAC screening strategy for LR subjects based upon age 
and FRS eligibility criteria required imaging 6.8 men (95% CI 4.6-13.3) and 5.2 women 
(95% CI 3.4-11.4) to identify 1 misclassified subject. (Table)
Conclusions: Eligibility criteria based upon age and FRS may efficiently target CAC 
screening to help identify subjects misclassified as LR by FRS
3:30 p.m.
907-273 Effects on myocardial perfusion at 3 and 15 months 
in recanalized chronic total occlusions - Randomized 
comparison of blood-derived progenitor cells and 
inactive serum
Holger Thiele, Andreas Schuster, Sandra Erbs, Volker Adams, Karsten Lenk, Rainer 
Hambrecht, Gerhard Schuler, University of Leipzig - Heart Center, Leipzig, Germany
Background: MRI is an excellent diagnostic tool for serial assessment of changes in 
myocardial perfusion, left ventricular function, and infarct size. In chronic total occlusions 
(CTO) the effects of recanalization on perfusion and function are contradictory and might 
depend primarily on viability. Circulating progenitor cells (CPC) injected intracoronarily 
after successful CTO recanalization might improve perfusion and function.
Methods and Results: Twenty-eight patients with reperfused CTO were randomized 
to either CPC’s or inactive serum (control), which were infused into the target vessel. 
First-pass myocardial perfusion MRI at rest and stress using adenosine at standard dose 
revealed a significant improvement of the myocardial perfusion reserve index (MPRI) in 
the affected segments. The baseline MPRI in affected segments was 1.50±0.17 in CPC 
versus 1.46±0.16 in control (p=0.62). In CPC the MPRI improved to 1.76±0.16 (p<0.001) 
at 3 and 1.82±0.20 (p<0.001) at 15 months; in control the change was 1.58±0.10 (p=0.01) 
at 3 and 1.61±0.08 (p=0.004) at 15 months follow-up. However, the MPRI recovery 
was significantly better in CPC as compared to control at 3 (p=0.004) and 15 months 
(p=0.005). In remote myocardium the MPRI was 1.70±0.30 and 1.69±0.25 (p<0.01 versus 
affected segments), respectively. At follow-up there was no significant improvement for 
both groups. The change in MPRI at 3 and 15 months was correlated with a change in 
overall infarct size for CPC (3 months: r=-0.68, p=0.02; 15 months: r=-0.81, p=0.001), 
whereas in control there was no correlation (r=-0.38, p=0.26; 15 months: r=-0.21, p=0.56). 
Infarct transmurality influenced MPRI improvement at follow-up. CPC patients had a trend 
towards more improved segments in particular those with higher transmurality.
Conclusions: Analysis of serial contrast-enhanced MRI suggests that intracoronary 
application of CPC post recanalization of CTO is associated with improved myocardial 
perfusion and subsequent improved recovery of left ventricular function as compared 
to a control group at mid- and long-term follow-up. Further investigations of the 
pathophysiological CPC effects on macro- and microvascular function are required.
3:30 p.m.
907-274 Relation between the assessment of microvascular 
injury by cardiovascular magnetic resonance and 
coronary Doppler flow velocity measurements in 
patients with acute anterior wall myocardial infarction
Robin Nijveldt, Alexander Hirsch, Aernout M. Beek, Joost D. Haeck, Karel T. Koch, Jose 
P. Henriques, Rene J. van der Schaaf, Marije M. Vis, Jan Baan, Robbert J. de Winter, 
Jan G. Tijssen, Albert C. van Rossum, Jan J. Piek, VU University Medical Center, 
Amsterdam, The Netherlands, Academic Medical Center, Amsterdam, The Netherlands
Background: Cardiovascular magnetic resonance (CMR) has been used to detect and 
quantify microvascular obstruction (MVO) in patients after acute myocardial infarction 
but has never been compared to coronary blood flow velocity patterns. We studied the 
relation between the presence and severity of MVO measured by CMR and intracoronary 
Doppler flow measurements, for assessment of myocardial reperfusion in patients with 
acute anterior wall myocardial infarction treated by primary percutaneous coronary 
intervention (PCI).
Methods: Twenty-seven patients with first anterior ST-elevation myocardial infarction 
successfully treated with primary PCI were prospectively enrolled. Using a Doppler 
guidewire, coronary blood flow velocity was measured during re-catheterization 4-8 
days after primary PCI. These measurements were related to MVO determined by late 
gadolinium-enhanced (LGE) CMR performed the day before re-catheterization.




Results: Early systolic retrograde flow was observed in 0 of 8 patients without MVO 
on LGE CMR and in 10 (53%) of 19 patients with MVO (p=0.01). The extent of MVO 
correlated with diastolic-systolic velocity ratio (r=0.44, p=0.02), diastolic deceleration 
time (r=-0.61, p=0.001), diastolic deceleration rate (r=0.75, p<0.0001), and coronary flow 
velocity reserve of the infarct-related artery (r=-0.44, p=0.02). Furthermore, multivariate 
regression analyses including the extent of MVO, infarct size, and transmural necrosis on 
LGE CMR, revealed that the extent of MVO was the only independent factor related to 
early systolic retrograde flow and diastolic deceleration rate.
Conclusions: Assessment of microvascular injury by LGE CMR corresponds well to 
evaluation by intracoronary Doppler measurements. By means of CMR, quantification 
of myocardial function, infarct size and microvascular injury can accurately be performed 
with a single non-invasive technique in patients with an acute myocardial infarction.
3:30 p.m.
907-275 Reduced Aortic Distensibility in Early Stage Chronic 
Kidney Disease- the Precursor to Premature 
Cardiovascular Disease?
Nicola C. Edwards, Charles J. Ferro, John N. Townend, Richard P. Steeds, University 
of Birmingham, Birmingham, United Kingdom, University Hospital Birmingham, 
Birmingham, United Kingdom
Background: Impaired arterial distensibility is an independent predictor of cardiovascular 
mortality in end-stage chronic kidney disease (CKD). Most studies to date have used 
measures of regional arterial stiffness such pulse wave analysis and velocity (PWV). The 
aim of this study was to directly measure the change in ascending aortic dimensions 
in response to pressure fluctuation in patients with early CKD using cardiac magnetic 
resonance (CMR).
Methods: CMR (1.5T) was performed in 107 patients with stage 2 and stage 3 non-
diabetic CKD and 40 age and sex matched controls. All patients were normotensive (24hr 
ABPM 125 ± 1 / 76 ± 1mmHg), on ACE inhibitor or Angiotensin Receptor Blockers (ARB) 
therapy. Aortic distensibility was calculated using the change in ascending aortic area 
and brachial oscillometric measurements of pulse pressure. Carotid-femoral PWV was 
derived from applanation tonometry (SphygmoCor™).
Results: Patients with CKD had reduced aortic distensibility compared to controls 
(p<0.001). Distensibility was positively correlated with eGFR (Pearson r = 0.349, r = 0.298 
p<0.01), inversely correlated with PWV (r = -0.340 p<0.001) and inversely correlated with 
LV mass (Pearson’s correlation coefficient r = -0.284 P=0.001). Table 1.
Conclusion: Patients with early stage CKD exhibit increased aortic stiffness despite well 
controlled blood pressure and ACE inhibitors and/or ARB therapy. Aortic stiffness may be 
the precursor to the hypertrophic response observed in early stage CKD.
Vascular and cardiac structure and function (*p<0.05, **p<0.01 vs. controls)
Controls(n=40)
CKD Stage 2 
(eGFR 60-89 ml/min/
1.73m2)(n=25)




x10-3 mmHg) 4.12±1.3 2.94±1.8* 2.18±1.8**
LV Ejection Fraction (%) 71.6±5.9 69.9±6.2 69.1±8.4
LV Mass/BSA (g/m2) 55.1±9.4 64.2±15.2* 63.7±12.7**
LVH (%) 0 9 (36) 23 (28)
PWV (m/s) 8.1±1.6 8.4±1.8
3:30 p.m.
907-276 Functional Recovery after Acute Myocardial 
Infarction: A Comparison between Angiography, 
Electrocardiography and Cardiovascular Magnetic 
Resonance Measures of Microvascular Injury
Robin Nijveldt, Aernout M. Beek, Alexander Hirsch, Martin G. Stoel, Mark B. Hofman, Victor 
A. Umans, Paul R. Algra, Jos W. Twisk, Albert C. van Rossum, VU University Medical Center, 
Amsterdam, The Netherlands, Medical Center Alkmaar, Alkmaar, The Netherlands
Background: Thrombolysis In Myocardial Infarction (TIMI) flow grade, Myocardial Blush 
Grade (MBG) and resolution of ST-segment elevation indirectly reflect microvascular 
injury. Cardiovascular magnetic resonance (CMR) allows direct visualization and 
quantification of microvascular obstruction (MVO) with transmural resolution. This study 
was designed to examine the relation between angiographic, electrocardiographic 
and CMR characteristics of microvascular injury, and its predictive value on functional 
recovery after acute myocardial infarction (AMI).
Methods: TIMI flow grade, MBG and ST-segment resolution were assessed in 60 patients 
with AMI, treated with primary stenting. CMR was performed within 9 days and at 4 
months, to determine global and regional LV function, first pass perfusion defects, size 
and extent of late gadolinium-enhanced (LGE) infarct and MVO.
Results: First pass perfusion defects and LGE MVO were both related to incomplete 
ST resolution (p=0.002 and p=0.01 respectively), but not to TIMI flow and MBG. Of 
all angiographic, electrocardiographic, and CMR variables, LGE infarct size was the 
strongest predictor for baseline LV function and volumes. However, presence of LGE MVO 
was the strongest parameter to predict change at follow-up. Regional analysis showed 
that only 6% (23/372) of dysfunctional segments with MVO completely recovered during 
follow-up, compared to 35% (631/1.786) without MVO (odds ratio 0.18, p<0.0001). MVO 
was associated with wall thinning and less improvement of wall thickening, independent 
of infarct transmurality.
Conclusions: LGE MVO is a better prognostic marker than other currently used 
determinants of microvascular injury, and predicts global and regional functional recovery 
in patients after reperfused AMI, beyond infarct transmurality.
3:30 p.m.
907-277 Cardiac Magnetic Resonance Imaging to Predict Need 
for Endomyocardial Biopsy in Newly-Diagnosed Non-
ischemic Cardiomyopathy
Jennifer A. Dickerson, Subha V. Raman, Ohio State University, Columbus, OH
Background: Endomyocardial biopsy (EMB) remains widely used to assess the etiology 
of cardiomyopathy, though it may be limited by sampling error. We tested the diagnostic 
accuracy of cardiac magnetic resonance (CMR) in patients referred for EMB to evaluate 
the etiology of the non-ischemic cardiomyopathy.
Methods: Patients undergoing right ventricular EMB for assessment of newly-detected 
cardiomyopathy between January 2003 and July 2007 preceded by CMR within the prior 
6 months were included for analysis. CMR examinations were completed on a clinical 1.5 
Tesla scanner including cine and delayed post-gadolinum (DME-CMR) acquisitions. All 
histopathology and CMR interpretations were performed blinded to the other test’s results.
Results: A total of 47 patients were identified. Fifteen out of 47 patients (32%) had a 
pathologic diagnosis made by EMB; the remaining 32 (68%) had no specific abnormal 
histopathological findings. Three patients were diagnosed with amyloidosis, 3 with 
myocarditis, and 3 with findings highly suspicious for myocarditis. The remaining 5 abnormal 
EMB results showed patchy fibrosis or myocyte disarray. All patients with cardiac amyloid 
on biopsy had DME-CMR findings consistent with amyloidosis. All 3 patients with biopsy-
proven myocarditis had areas of hyperenhancement on DME. One patient out of the 3 
with suspicion for myocarditis based on EMB had abnormal hyerenhancement on DME; 
CMR was normal in the two other patients. Three patients with negative EMB had mid-
myocardial fibrosis on CMR, beyond the regions typically sampled via EMB. 29 patients 
had normal findings on both histopathology and DME-CMR. Overall, using CMR to identify 
which patients undergoing EMB would have abnormal findings resulted in 87% sensitivity, 
91% specificity, 81% positive predictive valve and 94% negative predictive value.
Conclusion: Patients with new-onset cardiomyopathy of unknown etiology may benefit 
from pre-EMB CMR examination. CMR carries a high negative predictive value, and 
specific patterns of fibrosis seen on CMR correlate with specific tissues diagnoses on 
histopathologic assessment.
3:30 p.m.
907-278 Myocardial Scar Identified by Contrast Enhanced 
Cardiac MRI Independently Predicts All-cause Mortality
Jie J. Cao, Patricia Bandettini, Johnny Pang, Andrew Arai, National Institutes of Health, 
Bethesda, MD
Background: Contrast enhanced cardiac MRI can identify myocardial infarction, 
infiltrative, fibrotic or inflammatory process. The specific aim of this study was to determine 
the mortality risk of the myocardial scar by cardiac MRI in patients referred for cardiac 
evaluation with broad spectrum of clinical diagnoses.
Methods: The study included 1217 consecutive patients referred to undergo contrast 
enhanced cardiac MRI in a community based program from 2000 to 2004. LVEF was 
assessed by cine MRI and myocardial scar by delayed enhancement (DE) imaging in 
a 1.5 T scanner. The extent of DE was scored on a scale from 0-68 representing 17 
segments with a transmural extent graded 0 to 4. The DE fraction was a ratio of DE score 
over 68 total segments, representing the proportion of scarred myocardium. All-cause 
mortality was confirmed by the National Death Index. Cox Proportion Hazard was used to 
define the relative risk of death.
Results: Of 1217 subjects studied, the mean age was 58.3±14.3 years, 820 (67%) were 
men and 417 (34%) had known CAD. Cardiac MRI revealed abnormal DE in 450 (37%) 
subjects, of those 402 were of the infarct pattern and 48 were of the non-infarct pattern. 
During a mean follow up 2.3±1.1 years, 57 individuals died (4.7%). The average DE 
fraction was 5.8±12.0% in those alive and 24.8±25.6% in those died (p<0.001). In the Cox 
regression analysis each 10% increase of DE was associated with increase risk of death 
with hazard ratio (HR) (95% CI) 1.39 (1.19, 1.63) (p<0.001) after adjusting for clinical 
and MRI variables that were associated with death in the univariate analysis. Age and 
decreased LVEF were also associated with death in the Cox model with p value <0.001 
and 0.049, respectively. DE fraction was independently associated with mortality whether 
it was in the infarct pattern, HR 1.45 (1.24, 1.69) (p<0.001) or in the non-infarct pattern, 
HR 1.32 (1.13, 1.55) (p=0.001) when tested in the same Cox model.
Conclusions: Scarred myocardium identified by contrast enhanced MRI independently 
predicted all-cause mortality in this community based large cohort. Our findings suggest 
that myocardium characterization should be integrated into cardiac functional evaluation 
to improve risk stratification.
3:30 p.m.
907-279 Myocardial fibrosis severity and location predict 
diastolic dysfunction
Antonella Moreo, Giuseppe Ambrosio, Benedetta De Chiara, Min Pu, Francesco Mauri, 
Subha V. Raman, Ohio State University, Columbus, OH, Niguarda Hospital, Milan, Italy
Background: Diastolic function is a well-known prognostic factor in chronic heart 
disease. Late post-gadolinium myocardial enhancement by cardiac magnetic resonance 
(LGE-CMR) shows fibrosis noninvasively, and the Doppler-derived ratio E/E’ accurately 
detects diastolic dysfunction. We tested the influence of myocardial fibrosis on severity 
of diastolic dysfunction.
Methods: Consecutive patients who had undergone successive LGE-CMR and 

















echocardiography with complete mitral and tissue Doppler acquisitions were identified; 
imaging data were independently analyzed. E/E’
 
was calculated at the level of lateral 
mitral annulus; wall motion score index (WMSI) was calculated using a standard 17-
segment model and four-point scoring system (0=normal/hyperkinetic, 1=hypokinetic, 
2=akinetic, 3=paradoxical/dyskinetic). LGE segment scores were assigned based on 
extent of hyperenhancement as 0=none, 1= nontransmural, or 2=transmural.
Results: 209 patients (age 52±18 years) were identified over an 8-month period; left 
ventricular ejection fraction (EF) averaged 43±18%. The spectrum of E/E’ ranged from ≤8 
(normal) in 46% of patients to >15 (severe diastolic impairment) in 15%. Univariate analysis 
showed significant correlations (p<0.0001) between E/E’ and age, EF, WMSI, and LGE. After 
multivariate analysis, age remained strongly correlated (p=0.0001, beta=0.089) and LGE also 
retained borderline significance with grade (I-IV) of diastolic dysfunction (p=0.05, beta=0.142). 
Segment-level analysis showed that severity of LGE in the septum in conjunction with age 
remained significantly and independently associated with E/E’ (p=0.02, beta=0.549).
Conclusions: Severity and location of myocardial fibrosis by LGE-CMR predict 
abnormalities in load-independent tissue Doppler-based diastolic measures, providing 
insights into the mechanism of left ventricular diastolic dysfunction.
3:30 p.m.
907-280 Spatial Distribution of Intraventricular Dyssynchrony in 
Relation to Infarct Location: a Cardiovascular Magnetic 
Resonance Tissue Synchronization Mapping Study
Paul William Foley, Kayvan Khadjooi, Shajil Chalil, Berthold Stegemann, Simona P. 
Ungureanu, Russell EA Smith, Michael P. Frenneaux, Francisco Leyva, Good Hope 
Hospital, University of Birmingham, Sutton Coldfield, United Kingdom
Background: In echocardiographic studies, dyssynchrony is often equated with non-
viability and it is thought that dyssynchrony is greatest over the infarct site. We have 
used magnetic resonance tissue synchronization mapping (CMR-TSM) to explore the 
spatial distribution of dyssynchrony in patients with myocardial infarctions affecting the 
anteroseptal and posterolateral left ventricular (LV) territories.
Methods: 56 patients (age 66.9 ± 10.1 yrs, LVEF 25.5 ± 12.3%) and 23 age-matched 
healthy controls underwent CMR-TSM, which provided the global tissue synchronization 
index (CMR-TSIglobal), the standard deviation of the time-to-peak inward wall motion for 
each of 6 segments per LV short-axis slice, in up to 10 slices from LV base to apex (up to 
60 segments); a regional measure, expressed as the CMR-TSI
 
for segments in either the 
infarct zone (CMR-TSI 
scar
) or remote from the infarct zone (CMR-TSI 
remote).
Results: CMR-TSIglobal was higher in patients with anteroseptal (104 ± 39 ms, p<0.0001) 
and posterolateral infarcts (126 ± 70, p<0.0001) than in controls (42 ± 12 ms). There 
was no differences in CMR-TSI
 scar
 and CMR-TSI 
remote between the anteroseptal or 
posterolateral territories (see Table).
Conclusions: In patients with ischemic cardiomyopathy, radial dyssynchrony is as 
marked in the infarct zone as in remote myocardium. These findings imply that localised 
mechanical dyssynchrony does not equate with non-viability.
Relationship between infarct site and distribution of intraventricular dyssynchrony




Antero-septal 25 119 ± 48 ms 127 ± 56
Postero-lateral 31 128 ± 78 150 ± 79
3:30 p.m.
907-281 Are there Additional Benefits of Aortic Valve 
Replacement for Severe Aortic Stenosis?; Impact on LV 
Torsion as Assessed by Cardiac MRI Sponsored by the 
American Heart Association
Robert W. W. Biederman, James A. Magovern, Saundra Grant, Nael Osman, June 
Yamrozik, Ronald Williams, Diane A. Vido, Vikas K. Rathi, Mark Doyle, Allegheny 
General Hospital, The Gerald McGinnis Cardiovascular Institute, Pittsburgh, PA, Johns 
Hopkins University, Baltimore, MD
Background Compensatory LVH in severe aortic stenosis (AS) alters the manner in 
which LV fiber architecture interacts. Prior to end stage AS, the LV has supranormal 
contractile performance, chiefly represented by compensatory augmentation in torsion. In 
part this is thought to be due to reliance on systolic rotatory properties of the LV to effect 
ejection of blood, not circumferential or radial strain, per se.
Hypothesis We hypothesize that 1) as LVH regresses post AVR, torsion will appropriately 
decrease 2) CAD state may influence torsion.
Methods Twenty nine (29) pts (68±12yrs, 14 F) with late but not decompensated AS 
underwent cardiac MRI (CMR) for RF tissue tagging (1.5T GE EXCITE) and 3D LV torsion 
analysis via 3D HARP (Diagnosoft, Palo Alto CA) pre and post AVR, at early (6±1mo) and 
up to late (4years±5mo).
Results Twenty seven pts who survived and/or returned had post AVR torsion, rotation 
and LV functional data assessed by CMR. LV mass index decreased post AVR by 27% 
(90±31 vs 69±16g/m2, p<0.05). At the level of the LV cavity, a trend to decreasing LVEF was 
seen ( 65±13 vs 57±17%, p=0.06). Peak torsion (apex) decreased 25% post AVR (16±7 
to 12±4o, p=0.1). The 3D rotation displacement, torsion work (total LV torsion integrated 
over systolic ejection time) regressed (54±30 to 35±18o, p<0.01) while average torsional 
displacement decreased 30% (5.9±2.9 to 4.1±2.0o, p<0.05). Torsion at half-maximum time 
(end-systolic time) also decreased by 31% (2.9±1.5 to 2.0±1.0o, p<0.05). Interestingly, in 
those in whom no concurrent CABG was performed (i.e.; no CAD), representing 8 pts, 
the torsional indices all appropriately decreased following AVR. Likewise, if CABG was 
performed (23 pts), there was no significant change in torsional indices early or late after 
AVR and this was matched by a blunting of the expected EF improvement.
Conclusion In aortic stenosis following AVR, increased LV torsion regresses in parallel 
with LV mass regression representing, not abnormal function, but a return towards a 
normal uncompensated state. As a population, torsion normalized. However, mitigating 
against torsion reduction, the presence of CAD markedly attenuated both the decline in 
LVH, as well as the normalization of LV torsion.
3:30 p.m.
907-282 Cardiac magnetic resonance stress perfusion and late 
enhancement in patients with suspected coronary 
artery disease, percutaneous coronary intervention and 
coronary bypass graft - multi-center experience
Peter Bernhardt, Guenter Pilz, Jochen Spiess, Peter Renner, Berthold Hoefling, Vinzenz 
Hombach, Oliver Strohm, University of Ulm, Ulm, Germany
Background: Cardiac magnetic resonance imaging (CMR) combining stress perfusion 
and late enhancement has been established for diagnosis of myocardial ischemia. 
However, little is known about this examination tool in patients who were treated by 
percutaneous coronary intervention (PCI) or coronary artery bypass graft (CABG).
Aim: To compare the diagnostic accuracy of stress perfusion and late enhancement in 
patients with suspected coronary artery disease (CAD), with PCI and with CABG in a 
multi-center trial.
Methods: 477 patients with suspected CAD, 209 with PCI and 110 with CABG were 
included to the study and underwent adenosine-stress CMR perfusion and late 
enhancement. Myocardial ischemia was defined as resgional hypoenhancement in stress 
perfusion with absent late enhancement.
Results: A relevant vessel stenosis or occlusion was present in 173 (36%) patients with 
susptectd CAD, 69 (29%) PCI and 71 (65%) CABG patients. PCI was performed 314±231 
and CABG 423±275 days before CMR examination. See table 1.
Conclusion: CMR is feasible and suitable for detecting relevant vessel stenosis in 
patients who previously were treated by PCI or CABG. Diagnostic accuracy is reduced in 
patients with CABG. This could be due to different flow and perfusion kinetic. Furthermore, 
presented evaluation method may be inadequate, since collaterals and different perfusion 
territories are not taken into consideration. CMR yields similar diagnostic accuracy in 
patients with suspected CAD and those treated by PCI.
Table 1:
Sensitivity Specificity Accuracy
suspected CAD 0.93 0.87 0.89
PCI 0.88 0.92 0.91
CABG 0.73 0.77 0.75
3:30 p.m.
907-283 Cardiovascular Magnetic Resonance Radial Wall Motion 
and Delayed Hyperenhancement Predicts Outcome 
after Cardiac Resynchronization
Paul William Foley, Shagil Chalil, Berthold Stegemann, Kayvan Khadjooi, Russell EA 
Smith, Michael P. Frenneaux, Francisco Leyva, Good Hope Hospital, University of 
Birmingham, Sutton Coldfield, United Kingdom, Bakken Research Centre, Maastricht, 
The Netherlands
Background: Cardiac dyssynchrony and the presence of a posterolateral (PL) left 
ventricular scar, identified using cardiovascular magnetic resonance (CMR), have 
independently been shown to predict the outcome of cardiac resynchronization therapy 
(CRT). We sought to evaluate the combiened effect of CMR derived radial wall motion and 
delayed gadolinium hyperenhancement in predicting outcome after CRT.
Methods: 141 patients with severe symptomatic heart failure (age 66.8 ± 10.1 yrs [mean 
± standard deviation], class III or IV, LVEF<35%) treated with CRT underwent pre-implant 
CMR. Steady state in free precision stacks were acquired, and short axis stacks were 
acquired after the administration of intravenous gadolinium. Radial wall motion was 
quantified in terms of the standard deviation of time-to-peak inward radial motion for up to 
60 myocardial segments. These variables were assessed in relation to clinical outcome.
Results: After 5.3 years, patients with a CMR-TSI≥110 ms and PL scar had a higher 
risk of cardiovascular death or hospitalizations for heart failure (hazard ratio [HR] 11.8, 
95% confidence interval 3.99 to 35.0) as well as death from any cause or hospitalizations 
from major cardiovascular events (HR 12.6, 95% CI 4.69 to 33.7) (both p<0.0001) than 
patients with a CMR-TSI<110 ms and no PL scar.
Conclusions: Combining radial wall motion (CMR-TSI) and scar imaging is helpful in 
predicting outcome after CRT in patients with severe symptomatic heart failure. 





907-284 Contrast-Enhanced Cardiovascular Magnetic 
Resonance Identifies Coronary Artery Disease as the 
Etiology of First-Onset Acute Congestive Heart Failure
Alfonso Valle, Jordi Estornell, Mercedes Nadal, Nieves Martinez-Alzamora, Carlos J. 
Soriano, Ana Planas, Jose L. Pérez, Victoria Jacas, Miguel Corbi, Francisco Ridocci, 
Hospital General Universitario de Valencia, Valencia, Spain, Escuela Técnica Superior 
Ingeniería del Diseño.Universidad Politecnica Valencia, Valencia, Spain
Background:In patients with chronic heart failure, late gadolinium enhancement 
cardiovascular magnetic resonance (LGE-CMR) is capable to diferenciate left ventricular 
systolic dysfunction (LVSD) related to coronary artery disease (CAD) from dilated 
cardiomyopathy.We evaluated the feasibility of using LGE-CMR to distinguish LVSD 
related or not to CAD in patients with first-onset acute congestive heart failure (AHF) 
without clinical suspicion of CAD as the underlying cause.
Methods: Ninety eight consecutive patients admitted with AHF and EF<40% 
without clinical or ECG data that suggested CAD underwent both CRM and coronary 
angiography.
Results: Twenty one patients (21.7%) had angiographically proven CAD (≥70% stenosis 
of a major epicardial vessel (angio (+) group), and . 76(78.3%) had unobstructed coronary 
arteries (angio (-) group). Sixteen patients in the angio (+) group (18 of 21, 85.7%) showed 
subendocardial and/or transmural enhancement, whereas only 5 of 76(6.6%) in the angio 
(-) group showed it ( p< 0.001). We found an overall sensitivity of 85%, specificity of 93%, 
with positive and negative predictive values of 78% and 95.9% respectively. Receiver-
operating characteristic (ROC) areas under the curve (AUCs) for LGE was 0.90 with an 
efficiency of 91.7% in determining the presence of obstructive CAD in our patients.
Conclusions: In patients with AHF and LVSD without a prior history of CAD or evidence 
of acute coronary syndrome, LGE-CMR is an excellent tool to classifying patients in 
relation to presence or absence of underliyng CAD and seems to be an alternative to 
routine diagnostic coronary angiography in this setting.
3:30 p.m.
907-285 Restrictive diastolic filling pattern is a predictor of 
outcome in patients presenting with and without heart 
failure after acute myocardial infarction. Results from 
an Individual Patient Meta-analysis (MeRGE-AMI)
Ruvin S. Gabriel, Boris Lowe, Allan L. Klein, Katrina K. Poppe, Jacob E. Moller, Graham 
Hillis, Miguel Quintana, Pier Luigi Temporelli, Robert N. Doughty, Gillian A. Whalley, 
for The MeRGE AMI Collaborators, Cleveland Clinic, Cleveland, OH, The University of 
Auckland, Auckland, New Zealand
Background: Clinical presentation with heart failure after acute myocardial infarction 
(AMI) categorized by Killip class is a powerful predictor of mortality regardless of 
reperfusion strategy. Restrictive diastolic filling pattern (RFP) also predicts outcome in 
patients with AMI. This analysis aims to determine whether RFP provides prognostic 
information in patients with AMI irrespective of Killip class.
Methods: The Meta-analysis Research Group in Echocardiography (MeRGE) in AMI 
is a collaboration of 12 prospective echocardiographic outcome studies assessing the 
relationship between left ventricular (LV) filling pattern and outcome in patients with AMI. 
An analysis evaluating echocardiographic measures was performed on a sub-group 
of 1746 patients with Killip class recorded at admission and/or during hospitalization. 
Patients were categorized on the presence or absence of a RFP (as classified by 
collaborator or deceleration time <140 msec) and LV ejection fraction < or > 40%. The 
endpoint was all-cause mortality.
Results: RFP was associated with statistically significant increased all-cause mortality 
regardless of Killip class (Figure 1). Only 44% of patients presenting with severe heart 
failure and/or cardiogenic shock (Killip class 3 or 4) had impaired LV function (EF <40%) 
and as many as 76% had RFP. In these patients, the presence of a normal EF and RFP 
was associated with a worse prognosis.




Topics in Exercise Testing and Nuclear 
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5:00 p.m.
810-3 10-year Follow-up of Dual Isotope Myocardial Perfusion 
Imaging for Emergency Department Evaluation of 
Chest Pain
Gene Kim, Lavanya Kondapalli, Matthew Smelley, Ashish Bhimani, Kim A. Williams, The 
University of Chicago, Chicago, IL
Background: Little data on the long-term prognostic value of SPECT myocardial 
perfusion imaging (MPI) in patients (pts) presenting with chest pain to the emergency 
department (ED).
Methods: We performed retrospective analysis of 1,034 consecutive ED pts presenting 
with chest pain and non-diagnostic ECG, who were sent for MPI. Gated rest Tl-201 MPI 
was performed to detect resting ischemia. If rest images showed a low-risk pattern, 
exercise or pharmacological Tc-99m-tetrofosmin MPI was performed. Hospital records 
and Social Security Death Index were used to determine all-cause mortality.
Results: Of the 1,034 pts, 61% were female and 39% were male with a mean age of 
54 years performed with exercise (827) or pharmacological stress (207). There were 610 
normal (NL) and 424 abnormal (ABN, defect score > 0 out of 100) studies. Mean defect 
score in ABN tests was 12.7 + 11.7. Of the NL’s, 59 (9.7%) died, while 67 (15.8%) of the 
ABN’s died (p=0.004). Annualized mortality rate was 1.3% in NL pts and 2.2% in the ABN 
group. Parameters associated with death included pharmacological rather than exercise 
stress (p=0.000), presence of diabetes mellitus (p=0.000), ABN ejection fraction (p=0.003), 
known coronary artery disease (p=0.004), and presence of perfusion defects (p=0.004).
Conclusions: ED pts with NL MPI have 10-year mortality similar to the general population. 
Risk of death in ED pts increased with pharmacological stress testing, diabetes mellitus, 
ABN ejection fraction, known coronary artery disease and an ABN MPI.
5:15 p.m.
810-4 The Predictive Value of Cardiorespiratory Fitness for 
Sudden Cardiac Death: A Prospective Population-
Based Study
Sudhir Kurl, Rainer Rauramaa, Jari A. Laukkanen, Research Institute of Public Health 
and School of Public Health and Clinical Nutrition, Kuopio, Finland, Lapland Central 
Hospital, Rovaniemi, Finland
Background: Few data exist to show if the cardiorespiratory fitness (VO2max) is related 
to the risk of sudden cardiac death. The aim of this study was to examine the relation 
between VO2max and the risk of sudden cardiac death among asymptomatic men.
Methods: We investigated the association of cardiorespiratory fitness with the risk of 
sudden cardiac death in a population-based sample of 1,769 men with no prior CHD. 
Maximal oxygen consumption (mL per kg in minute) was measured directly by using 
respiratory gas exchange in a cycle exercise test. There were 61 sudden cardiac deaths 
during the 16 year follow-up.
Results: One metabolic equivalent (MET) increment in VO2max was related to a decreased 
risk of sudden cardiac death (RR=0.83, 95 % CI 0.72-0.97, p=0.013), after adjustment for 
age, alcohol consumption, smoking, blood pressure, serum lipids, type II diabetes, and 
ischemic ST changes during exercise. The risk of sudden cardiac death was decreased 
(RR=0.38, 95 % CI 0.15 to 0.86, p=0.022) among men in the highest tertile of VO2max 
(>34.5 mL/kg/minute) as compared to those in the lowest tertile of VO2max (<28.5 mL/
kg/minute). Systolic blood pressure, smoking and VO2max represented strongest risk 
predictors for sudden cardiac death.
Conclusions: VO2max can be used as a predictor of sudden cardiac death beyond that 
predicted by many conventional risk factors. On the prognostic consideration, unfit men 
seem to be the risk group that will benefit from the preventive measures with respect to 
prevention of sudden cardiac death.


















810-5 The Prognostic Importance Of Impaired Heart 
Rate Recovery And Chronotropic Incompetence In 
Association With The Duke Treadmill Score During 
Exercise Stress Testing
Thomas M. Maddox, Colleen Ross, P. Michael Ho, Fred A. Masoudi, David Magid, Stacie 
Daugherty, Pam Peterson, John S. Rumsfeld, Denver VAMC/University of Colorado 
Health Sciences Center, Denver, CO, Kaiser Permanente, Denver, CO
Background: Heart rate recovery (HRR) and chronotropic incompetence have each 
been shown to be prognostic exercise treadmill testing (ETT) parameters that reflect 
autonomic function. However, little is known about their combined prognostic utility, nor 
their incremental prognostic information with the Duke Treadmill Score (DTS).
Methods: We studied 9519 patients referred for ETT at a single health-maintenance 
organization between July 2001 and June 2004. Patients were categorized as 
having normal HRR and chronotropic response, either impaired HRR or chronotropic 
incompetence, or impaired HRR and chronotropic incompetence. The primary outcome 
was all-cause mortality or myocardial infarction (MI). Time-to-event analyses using Cox 
proportional hazards modeling to control for demographic, ETT and clinical characteristics 
were employed. Analyses were also stratified by DTS (all patients had either low (>=5) 
or intermediate risk DTS (4 to -10)), and the additional predictive ability of HRR and 
chronotropic response was determined by c-statistic and -2 log likelihood value changes.
Results: After multi-variable adjustment, patients with either or both impaired HRR and 
chronotropic incompetence had higher rates of all-cause mortality or MI, as compared to 
normal patients (HR for either, 1.37, 95% CI 1.02, 1.85; HR for both, 1.90, 95% CI 1.34, 
2.68). Addition of the HRR and chronotropic response to the DTS resulted in a higher 
c-statistic (0.68 from 0.61) and improved -2 log likelihood values (p-value < 0.01). When 
patients were stratified by low-risk DTS (n=6726) or intermediate-risk DTS (n=2793), low-
risk patients with both impaired HRR and chronotropic incompetence had significantly 
higher rates of all-cause mortality or MI (HR for both, 2.59, 95% CI 1.55, 4.32). No 
significant relationship was found among intermediate-risk patients.
Conclusions: Patients with either or both impaired HRR and chronotropic incompetence 
had higher rates of all-cause mortality or MI. Among low-risk DTS patients, these 
parameters provided additional risk stratification, enabling providers to identify patients 
within this cohort at higher risk for adverse outcomes.
5:45 p.m.
810-6 Cardiac I-123 Metaiodobenzylguanidine Imaging 
Predicts the Risk of Cardiac Death in Patients 
With Chronic Heart Failure, Irrespective of Renal 
Dysfunction. : A Prospective 10-year Follow Up Study
Yusuke Iwasaki, Takahisa Yamada, Yuji Okuyama, Takasi Morita, Yoshio Furukawa, Shoji 
Sanada, Yasumasa Tsukamoto, Keiji Okuda, Masaharu Masuda, Taku Yasui, Masatake 
Fukunami, Osaka General Medical Center, Osaka, Japan
Backgruond: Cardiac I-123 metaiodobenzylguanidine (MIBG) imaging provides 
prognostic information in patients with chronic heart failure (CHF). However renal 
dysfunction in CHF patients has been recognized as an independent risk factor for 
mortality, and has been observed as abnormal washout of cardiac MIBG imaging. Thus, 
we tried to prospectively evaluate the prognostic value of cardiac MIBG imaging in CHF 
patients, relating to renal dysfunction.
Methods: In 105 CHF outpatients with radionuclide LVEF<40% (30±8%), the cardiac MIBG 
washout rate (WR) was calculated from the chest anterior view images obtained at 20 and 200 
min after isotope injection. Glomerular filtration rate (GFR) was calculated by the Modification 
of Diet in Renal Disease equation. Thereafter, they were followed up for >10 years.
Results: During the follow up period, cardiac death was observed in 30 of 105 patients. 
At multivariate Cox analysis, WR was a significant predictor of cardiac death in patients 
both with (p=0.004) and without (p=0.018) renal dysfunction defined as GFR<60ml/min/
1.73m2. Kaplan-Meier analysis revealed that patients with abnormal WR (WR>27%) had 
a significantly higher risk of cardiac death than those with normal WR in patients both with 
(52% vs 6%, p=0.006, RR: 2.1, 95% CI 1.4 to 3.1) and without renal dysfunction (40% vs 
12%, p=0.006, RR: 2.1, 95% CI 1.2 to 3.5).
Conclusions: Cardiac MIBG imaging would be useful to predict the risk of cardiac death 
in CHF patients, irrespective of presence of renal dysfunction. 
ACC.ORAL CONTRIBUTIONS
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812-3 Characteristics of Persons who have cardiovascular 
events with absent or minimal coronary calcification: 
the Multi-Ethnic Study of Atherosclerosis (MESA)
Matthew J. Budoff, Robyn L. McClelland, Khurram Nasir, Ronit Katz, Philip Greenland, 
Richard Kronmal, George Kondos, Steven Shea, Joao Lima, Roger S. Blumenthal, Los 
Angeles Biomedical Research Institute at Harbor-UCLA, torrance, CA
Elevated coronary calcium scores (CCS) are predictive of future cardiovascular events 
(CVE). While a majority of CVE occur among patients with advanced CCS, CVE can 
occur in patients with little or no calcified plaque. We sought to evaluate the patient 
characteristics associated with incident cardiac events in the setting of a minimal or 
absent CCS (score ≤10).
Methods: MESA is a prospective cohort study of 6814 participants free of clinical 
cardiovascular disease at entry. Participants were followed for CVE including myocardial 
infarction, angina, resuscitated cardiac arrest, or CV death. Hard CVE are considered 
myocardial infarction (MI) or cardiac death. Time to incident CVE was modeled using 
age-adjusted Cox regression.
Results: Overall 3924 (58%) had CCS≤10. There were 12 incident hard CVE (50% 
in females) and 23 total CVE in patients with scores 0-10 observed over a median of 
3.75 years. Annual total CVE rates significantly increased with increasing scores, from 
1.3 (95% confidence intervals [c.i.] 0.8-2.1)events per 1000 person years at risk with 
CCS=0, to 3.9 (1.8-8.1) with scores 1-10, and 14.5 (12.3-17.0) with scores of >10. After 
multivariate modeling, in those with scores ≤10 who did not have a CVE (n=3900) and 
those who did (n=23), age (hazard ratio (HR) =1.05; 95% CI 1.01, 1.10), use of lipid 
lowering medications (HR=3.42; 1.4,8.2), former (HR=2.70;1.05,6.97) or current smoking 
(HR=3.80; 1.2,12.2) and family history of heart disease (HR=2.29;1.0,5.2) were significant 
predictors of events. Carotid intimal media thickness was significantly increased in those 
persons with events in this low CCS subgroup compared to those who did not have events 
(mean 0.90 mm with no events versus 1.19 mm, (HR=2.17; 1.2,4.0) per mm, p=0.013). 
For hard CVE, only former (HR=5.14;1.04,25.5) or current smoking (HR=10.4;1.9, 58.6) 
and increased IMT per mm (HR=3.17; 1.5, 6.6) were significant predictors.
Conclusion: While cardiovascular events are rare in those with zero or low (1-10) scores, 
certain predictors remain, including smoking and carotid IMT. CVE were nearly 4-fold 
higher in the CCS range of 1-10 as compared to a score of zero, so these two patient 
categories may warrant different levels of therapy.
8:15 a.m.
812-4 Cost-effectiveness of Coronary Computed Tomographic 
Angiography Using Medicare Category III Transaction 
Codes (T-Codes): A Matched Comparison to Myocardial 
Perfusion SPECT
James K. Min, Ning Kang, Leslee J. Shaw, Daniel S. Berman, Amanda Gilmore, Cornell 
University Medical Center, New York, NY, Health Benchmarks Inc., Woodland Hills, CA
Background: Coronary computed tomography angiography (CCT) and myocardial 
perfusion imaging (MPI) are non-invasive tests used for diagnosis and prognosis of 
coronary artery disease (CAD). Recently, the Centers for Medicare Services assigned 
transaction codes (T-codes) for CT dedicated to coronary angiography. We examined cost 
effectiveness for patients (pts) undergoing CCT under T-codes, compared to matched pts 
undergoing MPI testing.
Methods: We examined multicenter payer claims from five health plans with a membership 
of >10 million lives. We used ICD-9 codes to identify 142,535 pts who underwent CCT 
or MPI. For each pt, data was collected for 9 months before and after the test. Pre-test 
cardiac risk was assessed by cardiac risk factors and medications. MPI pts were matched 
to CCT pts by multilevel modeling of 11 demographic and clinical risk states. Cost and 
clinical effectiveness was assessed as: 1) downstream CAD costs (2006 US dollars), 
and 2) clinical events including myocardial infarction (MI), angina, and CAD-related 
hospitalization.
Results: CCT pts (n=2,313) were matched 1:4 to MPI pts (n=9,252) for age (53 v 53 
yrs), gender (41.5% v 41.5% female), diabetes (10.6% v 10.6%), hypertension (40.0% 
v 40.0%), hyperlipidemia (52.5% v 52.5%), known CAD (16.2% v 16.2%) and 5 other 
clinical risk states. After multivariate adjustment, 9-month CAD costs were lower for CAD-
naïve pts undergoing CCT compared to MPI by $603 (95% CI $244-2053) [p<0.001]. In 
contrast, for pts with known CAD, 9-month CAD costs were lower for MPI compared to 
CCT by $2,451 (95% CI $1474-4068) [p<0.001].
Despite these cost differences, rates of MI (0.7% vs. 0.8%, p=NS), incident angina (3.8% 
vs. 4.0%, p=NS), and CAD-related hospitalization (0.2 vs. 0.2, p=NS) were the same 
between CCT and MPI pts for naïve or known CAD pts.
Conclusions: CAD-naïve pts who undergo CCT incur lower costs compared to MPI with 
equal clinical outcomes; in contrast, pts with known CAD who undergo MPI incur lower 
healthcare costs compared to CCT with equal clinical outcomes. These results suggest 
that CCT is more cost-effective in CAD-naïve pts, while MPI is more cost-effective in pts 
with known CAD.





812-5 Characterization of Non-calcified Coronary Plaque 
by 64-slice Multidetector Computed Tomography 
Compared with Virtual Histology
Byoung-Joo Choi, Seung-Jea Tahk, Joon-Han Shin, Myeong-Ho Yoon, So-Yeon Choi, 
Hong-Seok Lim, Gyo-Seung Hwang, Soo-Jin Kang, Ajou University, Suwon, South Korea
Background: In vivo identification of plaque composition may allow the detection 
of vulnerable plaque before rupture. However, the clinical relevance of Multidetector 
computed tomography (MDCT) in characterization of coronary plaque is currently the 
subject of debate. We compared 64-slice MDCT with virtual histology (spectral analysis 
of IVUS backscatter signals; VH) to investigate the potential role of 64-slice MDCT to 
differentiate composition of non-calcified coronary plaque.
Methods: Fifty-five consecutive patients (stable/unstable angina: 34/21; mean age 62.4 
±18.4 years) were enrolled. The mean CT density (measured as Hounsfield unit; HU) of 
non-calcified coronary plaque was compared with relative percentage of each plaque 
components (fibrous, fibro-fatty, dense calcium and necrotic core) analyzed by VH.
Results: The mean heart rate during the MDCT scan was 58±6 /min. Comparison 
between 64-slice MDCT and VH was available in 83 coronary plaques. Overall relative 
percentage of fibrous, fibro-fatty, dense calcium and necrotic core area were 68.4±9.8%, 
19.4±7.6%, 0.99±0.1%, and 11.2±3.4% respectively. There were a significant negative 
correlation between mean CT density and relative percentage of lipid core area (r=0.61; 
p<0.001) and a positive correlation between mean CT density and relative percentage of 
fibrotic tissue area (r=0.63; p<0.001). However relative area of fibro-fatty tissue and dense 
calcium were not significantly correlated with CT density (r=0.56, p=0.08; r=0.08, p=0.56). 
CT density of the plaque with less than 10% relative lipid core area was significantly 
lower than either with 10~40% or with more than 40% (77.6±42.3HU vs. 49.3±27.2HU 
vs. 45.5±35.5HU; p=0.03). However CT density between the plaque with 10~40% relative 
lipid core area and with more than 40% was not significantly different (p=0.43).
Conclusions: 64-slice MDCT can be used as a modality that allows the identification of 
coronary plaque compositions.
8:45 a.m.
812-6 Pitfalls in Multidetector Computed Tomography and 
Quantitative Coronary Angiography Evaluation of Left 
Main Coronary Artery Disease: Ostium Lesions, Short 
Lesions, and Heavy Calcification
Kosaku Goto, Toranomon Hospital, Tokyo, Japan
Evaluation of left main coronary artery (LMCA) disease by invasive quantitative coronary 
angiography (QCA) can be difficult although it is clinically important and routine practice. 
We evaluate LMCA lesions with both multidetector computed tomography (MDCT) and 
QCA and compared them with intravascular ultrasound (IVUS) as the gold standard. 
Methods: Forty-four cases were studied by all three techniques, and minimum lumen 
diameters (MLD) were compared. Ostial lesions were <5mm from the true ostium, 
short LMs were <10mm in length, and heavily calcified lesions had >100° of calcium 
at the MLD site. Results: Overall, both MDCT and QCA correlated with IVUS (Table). 
However, correlations depended importantly on lesion morphometry and were not 
statistically significant (1) when comparing both MDCT and QCA to IVUS for ostial and 
heavily calcified lesions and (2) when comparing QCA to IVUS for short lesions (Table). 
Conclusion: In unselected LMCA lesions both MDCT and QCA correlated favorably with 
IVUS. However, in ostial, short, and calcified lesions, these correlations were less reliable 
and MDCT and QCA should be used with caution.

















Ostial (n=10) 2.7±0.9 2.8±1.1 p=0.5 3.1±1.2 p=0.8
Non-ostial 
(n=34)



























812-7 Extent of Left Ventricular Scar Predicts Outcomes 
in Ischemic Cardiomyopathy Patients With Severe 
Systolic Dysfunction: A Delayed Hyper-Enhancement 
MRI Study
Deborah H. Kwon, Carmel Halley, Thomas P. Carrigan, Randolph Setser, Victoria Zysek, 
Zoran Popvic, Paul Schoenhagen, Randall Starling, Scott D. Flamm, Milind Y. Desai, 
Cleveland Clinic Foundation, Cleveland, OH
Abstract Body:
Background: Patients with ischemic cardiomyopathy (ICM) have reduced survival. Delayed 
hyperenhancement magnetic resonance imaging (DHE-MRI) accurately measures 
myocardial scar. We sought to determine if extent of left ventricular (LV) scar predicts 
survival in severe ICM patients. Methods: 349 patients with severe ICM [>/= 70 % coronary 
artery disease in >/= 1 epicardial vessel on angiography, mean LV ejection fraction (EF) of 
24 %] that underwent DHE-MRI (Siemens 1.5 T scanner, Erlangen, Germany) from 2003-6 
were studied. Scar was defined (as % of myocardium in a 17-segment model on custom 
software, Siemens) on DHE-MR images, as intensity >2 SD above viable myocardium. 
Transmurality score was recorded in all segments as: 0 = no scar, 1 = 1-25% scar, 2 = 26-50 
%, 3 = 51-75% and 4 = > 75 %. Total scar score was calculated as transmurality score for 
all segments/17. LV volumes, EF, demographics, risk factors, cardiac transplantation (CTx) 
and all-cause mortality were recorded. Results: There were 56 events (51 deaths and 5 
CTx) over 2.6 ± 1.2 years. Characteristics of patients with and without events are shown in 
Figure. On Cox proportional hazard analysis, only total scar score > median of 2.3 (RR 1.96 
[1.13-3.41]) and female gender (RR 1.83 [1.06-3.16]) predicted events (both p < 0.05). On 
receiver operating characteristic curve analysis, mean scar % predicted events (area under 
curve 0.62, p < 0.01). Conclusions: In severe ICM patients, greater extent of myocardial scar 
on DHE-MRI is associated with worse outcomes.  
9:15 a.m.
812-8 Magnetic Resonance Myocardial Perfusion Imaging 
(MRMPI) in Patients With Chest Pain--A Validation Study 
With Fractional Flow Reserve (FFR)
Stuart Watkins, Tracey Steedman, Jonathan Lyne, Ross J. McGeoch, Ian Ford, John 
Foster, Henry J. Dargie, Keith G. Oldroyd, Western Infirmary, Glasgow, United Kingdom, 
Royal Brompton Hospital, London, United Kingdom
Background:The use of magnetic resonance in the assessment of myocardial perfusion 
in patients with suspected coronary heart disease (CHD) is increasing. MRMPI has a 
number of advantages over other tests and its diagnostic accuracy has been compared 
with quantitative coronary angiography and nuclear perfusion imaging which themselves 
have limitations. FFR is an invasive method of assessing the haemodynamic significance 
of CHD and is measured during coronary angiography (CA) using a pressure wire. This 
study aims to assess the true sensitivity, specificity, positive (PPV) and negative predictive 
values (NPV) of MRMPI as defined by FFR and also assess interobserver variability.
Methods:One hundred and three patients with chest pain awaiting CA underwent MRMPI 
in the preceding week (Siemens Sonata 1.5T, Germany). Three short axis slices obtained 
using a turboFLASH sequence during maximal hyperaemia (IV adenosine 140μg/kg/
min). The contrast bolus consisted of 0.1mmol/kg of gadolinium (Omniscan, Amersham 
Health). During CA the FFR was recorded in all patent major coronary arteries (RADI™ 
Pressure Wire, Sweden) under hyperaemic conditions (IV adenosine). An FFR value of 
<0.75 was used to indicate significant CHD. MRMPI scans were analysed by two blinded 
independent observers.
Results:Of the 103 enrolled patients two were excluded from the final analysis. Seventy-
six (74%) were male with a mean age of 60 years (SD = 9). 25 (24.8%) of 101 scans were 
normal, 40 (39.6%) had single vessel disease, 26 (25.7%) had two-vessel disease and 
10 (9.9%) had triple-vessel disease. 120 perfusion defects were reported in 300 coronary 
territories of which 111 had an FFR <0.75. 169 of 180 normally perfused territories were 
confirmed normal with an FFR ≥0.75. The sensitivity, specificity, PPV and NPV of MRMPI 
for the detection of significant CAD were 91, 95, 93 and 94%. Cohen’s kappa was 0.97 
per patient and 0.76 per coronary territory indicating excellent and substantial agreement 
between observers.
Conclusions:MRMPI can accurately detect significant CHD with excellent results using 
FFR as the gold standard. Interobserver agreement is also good even when examining 
individual coronary artery territories.
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908-250 Cardiac Magnetic Resonance Imaging for Cardiac 
Amyloidosis: Analysis of Myocardial and Blood Pool 
Nulling Is More Sensitive Than Delayed Enhancement
Imran S. Syed, James F. Glockner, DaLi Feng, Matthew W. Martinez, Jae K. Oh, A. Jamil 
Tajik, Angela Dispenzieri, Morie A. Gertz, Philip A. Araoz, Martha Grogan, Mayo Clinic, 
Rochester, MN
Background: In cardiac amyloidosis (CA), cardiac magnetic resonance imaging 
(CMR) commonly but not universally demonstrates diffuse delayed enhancement (DE) 
and difficulty in nulling myocardium. We sought to better define these observations 
by investigating myocardial and blood pool gadolinium kinetics by use of a cine multi-
inversion time (TI) inversion recovery (IR) sequence.
Methods: CMR was performed in 3 groups, a) systemic amyloid (13 AL amyloid, 7 TTR 
amyloid) with cardiac biopsy proven CA (n=20), b) hypertensive controls (n=12), and c) 
normal controls (n=19). A cine multi-TI-IR acquisition was performed in a mid-left ventricular 
(LV) short-axis slice 8 minutes after administration of gadolinium. Regions of interest were 
placed in the LV septum and blood pool and plots of signal intensity (S-I) versus TI were 
generated. Myocardial/blood pool null points and S-I ratios at a TI of 200 were noted.
Results: The finding of myocardial nulling preceding blood pool nulling was 95% sensitive 
and 100% specific for the diagnosis of CA in our study. One patient with CA and 2 control 
patients had simultaneous nulling (indeterminate). Myocardial/blood pool S-I ratios at aTI 
of 200 were significantly higher in CA (1.30 + 0.41 CA, 0.46 + 0.09 HTN , 0.45 + 0.11 
normals, p<0.0001). ROC analysis showed a myocardial/blood pool S-I ratio >0.75 had 
95% sensitivity and 100% specificity for CA. There was a moderate relationship between 
higher S-I ratios and increased LV mass (R=0.32, p=0.01). Myocardial DE was present 
in 18/20 (sensitivity 90%) patients with CA and was diffuse transmural (55%), diffuse 
subendocardial (11%), or diffuse patchy (34%).
Conclusions: In CA, abnormalities in myocardial and blood pool gadolinium kinetics 
underly the common finding of diffuse DE. A cine multi-TI-IR sequence allows for rapid 
and robust analysis of these abnormalities and may be more sensitive than assessing 
for presence of diffuse DE alone. Early myocardial nulling relative to blood pool and high 
myocardial/blood pool S-I ratios were seen in CA. A modest relationship exists between 
higher S-I ratios and increased LV mass. Further work will determine if myocardial/blood 
pool S-I ratios are useful in serial evaluation of CA.
908-251 Usefulness of C-Reactive Protein in Detecting Higher 
Risk Patterns of Myocardial Infarction Defined by 
Contrast Enhanced Magnetic Resonance Imaging
Thomas N. Martin, Naveed Sattar, Bjoern Groenning, Galen Wagner, Robin Weir, Simon 
Martin, Nirosha Gunitillake, Charles Maynard, Andrew Flapan, Henry Dargie, Glasgow 
University, Glasgow, United Kingdom
Background: A systemic inflammatory response has been reporeted in Acute Myocardial 
Infarction (AMI) with C-reactive protein (CRP) the most widely studied marker. Contrast 
enhanced Magnetic Resonance Imaging (ceMRI) allows accurate quantification of AMI 
size by delayed hyperenhancement (DE). CeMR also provides qualitative information on 
AMI characteristics, known to influence prognosis, such as microvascular obstruction 
(MVO). The relationship of inflammation to AMI characteristics is not well described.
Methods: 80 consecutive patients with first AMI underwent ceMRI at a mean (SD) of 
64 (23) hours from chest pain on a Siemens Sonata 1.5T system using a phased array 
chest coil during breath-holds. Left ventricular ejection fraction (LVEF) was evaluated 
using a steady state free precession sequence. CeMRI was performed >15 minutes after 
peripheral injection of 0.2 mmol/kg gadolinium-DTPA using a segmented gradient-echo 
inversion-recovery sequence for DE and MVO. Scans were assessed by 2 experienced 
observers and DE was planimetered manually. 23 patients were excluded based on 
ceMRI findings: DE in >1 coronary territory (n=11); subendocardial sparing pattern of DE 
(n=3); and absent DE (n=9). 57 patients (43 male) of mean (SD) age 59.8 (12.5) years 
were included in final analysis. CRP concentration was measured at time of ceMRI using 
an ultrasensitive double antibody sandwich ELISA.
Results: Patients with CRP >10mg/dl (75%) had a larger mean infarct size (40.1 vs. 14.2 
g, p=0.001) and increased proportion of MVO (46.5 vs 14.3 %, p=0.03). The difference 
in LVEF approached significance (54.4 vs. 60.5 %, p=0.07). CRP correlates with DE 
(r=0.57, p<0.001) and LVEF (r=-0.28, <0.001). The area under the curve (95% confidence 
interval) by ROC analysis was 0.8 (0.73-0.87) for presence of DE and 0.75 (0.62-0.87) for 
MVO. Using a cut off CRP value >26mg/dl the sensitivity for presence of MVO is 0.83 and 
specificity 0.63, likelihood ratio 2.2.
Conclusions: CRP measured within first few days of AMI has a moderate correlation with 
infarct size and LVEF by ceMRI. Moreover, a patient admitted with AMI with a CRP value 
of >26mg/dl is more than twice as likely to have microvascular obstruction.
908-252 Decreased Left Ventricular Perfusion Is Associated 
With a Delayed Myocardial Contraction and Greater 
Dyssynchrony in Asymptomatic Individuals: The Multi-
Ethnic Study of Atherosclerosis
Boaz D. Rosen, Veronica R. Fernandes, Khuram Nasir, David A. Bluemke, Joao A. Lima, 
Michael Jerosch-Herold, Johns Hopkins University, Baltimore, MD, Oregon Health and 
Science University, Portland, OR
Background: The relationship between myocardial perfusion, regional contraction timing 
and dyssynchrony has not been fully clarified in asymptomatic individuals.
Methods: Regional myocardial function and perfusion were assessed using tagged and 
contrast enhanced MRI in 74 participants of the MESA study (age 45-84 years). Time 
from end diastole to peak systolic strain and strain rate was determined in 4 regions 
(septum, anterior, lateral and inferior wall) in 3 short axis slices. Dyssynchrony was 
expressed as the standard deviation (SD) of time to peak strain and strain rate in 12 
regions. Relationship between times of strain, strain rate and dyssynchrony with mean 
blood flow (mbf) at rest or during adenosine induced hyperemia was determined.
Results: (Table) After multivariable adjustment, there was a negative relation between 
rest-mbf and time to peak strain and strain rate (regression coefficients were -68.0 
[p=0.017] and -29.6 ms/ml/gr/minute, [p=0.030], respectively). Importantly, there was 
significant negative association between rest-mbf and SD of time to peak strain and strain 
rate (p=0.043 and 0.021, respectively). In contrast, the relationship between mbf during 
hyperemia and times of strain, strain rate or their SD was not significant.
Conclusion: Decreased myocardial perfusion at rest is associated with delayed 
mechanical contraction and a greater extent of dyssynchrony. These may be important 
factors contributing to LV dysfunction in individuals with reduced myocardial perfusion.
Relationship between rest myocardial perfusion and time to peak strain, strain rate and 
dyssynchrony
Parameter Unadjusted Model 1 Model 2
R.C 95% CI (p) R.C 95% CI (p) R.C 95% CI (p)
Time to peak 
systolic strain -51.2
-95.9 to -6.6 
(0.025) -73.3




Time to peak 
systolic strain 
rate





SD of time to 
peak systolic 
strain





SD of time to 
peak systolic 
strain rate






R.C- regression coefficient (ms/ml/min/gr. LV mass), p value for significance.
Model 1- adjusted for age gender, ethnicity and BMI.
Model 2- adjusted for #1+ smoking, history of hypertension and diabetes mellitus.
908-253 The Utility of Dobutamine Cardiovascular Magnetic 
Resonance Results for Identifying Cardiac Prognosis in 
Women
Eric L. Wallace, Timothy M. Morgan, Thomas F. Walsh, IV, Erica Dall`Armellina, William 
Ntim, Craig A. Hamilton, W. Gregory Hundley, Wake Forest University, Winston-Salem, NC
Background: To date the majority of participants have been men in studies indicating 
that inducible ischemia identified during dobutamine cardiovascular magnetic resonance 
(DCMR) is associated with future myocardial infarction (MI) and cardiac death. Whether 
inducible ischemia during DCMR predicts cardiac events in women is unknown.
Methods: Two hundred twenty-seven women, aged 32 to 88 years, underwent DCMR 
in which left ventricular wall motion (LVWM) was assessed at rest and after intravenous 
dobutamine and atropine administered to achieve 80% of the maximum predicted heart 
rate response for age. Inducible ischemia was defined as deterioration in LVWM during 
infusion. Women were contacted to determine the incidence of a cardiac event, with a 
mean follow-up of 6.2 years. All events were confirmed by review of their medical record.
Results: Thirty percent of women experienced inducible ischemia during testing. The 
overall 5-year rate of MI and/or cardiac death was 13.8%. In those with and without 
inducible ischemia, the 5-year event rate was 28.8%, and 7.4%, respectively; the hazard 
ratio (HR) for experiencing an event was 5.6, (p<0.0001), for those with versus without 
inducible ischemia. This HR remained significant after adjustment for resting LV ejection 
fraction, diabetes, hypertension and prior MI (p<0.001).
Conclusions: Inducible ischemia during DCMR predicts cardiac death and MI 
in women. DCMR is a suitable noninvasive stress imaging modality for identifying 
cardiac risk in women. 




908-254 Vascular Dysfunction Is a Determinant of Carotid 
Wall Volume: Atherosclerosis and Arteriosclerosis 
Quantified by MRI
Saurabh S. Dhawan, Muhammed Ali, Christina Niessner, Asad Ghafoor, Muhiddin 
Ozkor, Ibhar Al Mheid, Irina Uphoff, Charles Kitchen, John N. Oshinski, Arshed A. 
Quyyumi, Emory University, Atlanta, GA
Introduction: Magnetic Resonance Imaging (MRI) can accurately measure carotid wall 
volume (CWV), which measures vessel adventitial thickness in addition to vessel intimal 
and medial thickness as in carotid intima-media thickness (IMT). Although, the predictors 
of increased IMT are well known, those of increased CWV have not been studied. 
Therefore, we sought to identify predictors of increased CWV as measured by MRI.
Methods: Seventy three subjects with IMT>0.65mm underwent MRI of their carotid 
arteries using T2-weighted black-blood sequence acquired as transaxial slices. CWV 
measurements were made on a 2 cm vessel segment centered at the carotid bifurcation. 
Endothelium-dependent and independent function was estimated using brachial artery 
flow-mediated dilation (FMD) and nitroglycerin-mediated dilation (NMD), respectively.
Results: CWV correlated negatively with both FMD (r= -0.27, p=0.02) and NMD (r=-0.37, 
p=0.001). Thus, patients in the lowest quartile of FMD had greater CWV compared to 
the highest quartile (1.80 ml vs 1.34 ml, p=0.006) and those in the lowest quartile of 
NMD had higher CWV compared to the highest quartile (1.76ml vs 1.28ml, p=0.001). 
Moreover, subjects with carotid plaque had significantly lower FMD (5.1% vs 7.1 %, 
p=0.03). However, no correlation was observed between either CWV and individual 
risk factors such as age, diabetes, hyperlipidemia, smoking, and hypertension, or the 
aggregate number of risk factors.
Conclusions: Vascular dysfunction (endothelium-dependent and endothelium-
independent) is an accurate predictor of the extent of arteriosclerosis and atherosclerosis, 
measured together as carotid wall volume by MRI.
908-255 Effects of Intramyocardial Delivered Autologous 
Mesenchymal Stem Cell in Chronic Heart Failure After 
Myocardial Infarction
Karl H. Schuleri, Marco Centola, Eric Weiss, Jeffrey M. Zimmet, Jennifer Turney, 
Joshua Kellner, Muz Zviman, Konstantinos E. Hatzistergos, Charles Steenbergen, John 
V. Conte, Ian McNiece, Albert C. Lardo, Joshua M. Hare, Johns Hopkins University, 
Baltimore, MD, University of Miami, Miami, FL
Background: Clinical experience and animal studies show that delivery of mesenchymal 
stem cells (MSC) shortly after myocardial infarctions (MI) prevents remodeling and 
improves left ventricular injection fraction (LVEF). However, whether this therapy can 
achieve reverse remodeling in the chronically injured heart remains controversial. Here 
we tested the hypothesis that autologous MSCs stimulate cardiac regeneration in chronic 
heart failure and reduce scar size.
Methods: Adult Göttingen minipigs (n=13) underwent LAD occlusion followed by reperfusion. 
Bone marrow was harvested from each animal, and MSCs were isolated, expanded and 
frozen until open-chest surgical delivery 3 months following the MI. Pigs received either 
intramyocardial injection of culture medium (placebo, n=4), 20 million (low dose, n=3) or 
200 million (high dose, n=6) autologous MSCs at ~20 sites in the infarct and border zone.
Injections were performed via left anterior thoracotomy on the beating heart. Cardiac MR 
imaging was performed before MSC delivery and 12 weeks after cell delivery
Results: No difference in mortality, myocardial damage and systemic inflammatory markers 
was observed between groups. High dose MSC therapy resulted in a reduction of infarct 
scar volume from 26.8±29% to 15.6±2.0% of LV volume (p<0.01) and showed a decrease 
in scar volume compared to placebo animals (24.3±1.1% vs 15.6±2.0%, placebo vs high 
dose MSC, respectively; p<0.05).This reduction in MI size was accompanied by a modest 
increase in LVEF, from 35.1±2.1% to 42.3±7.9.6%. LVEF and MI size did not change during 
the 12 week follow-up in either the placebo or low dose groups. Monitoring for ventricular 
arrhythmias was performed using implantable ECG monitoring and programmed stimulation. 
No episodes of ventricular arrhythmias occurred in MSC animals.
Conclusions: Together these data demonstrate that high dose autologous MSC injection 
reduced infarct size, without stimulating malignant arrhythmias, and improved LVEF in an 
adult heart failure model. These findings demonstrate safety and efficiency of autologous 
MSC therapy and support the conduct of clinical trials of MSC therapy in patients with 
chronic infarct scars and heart failure.
908-256 Delayed-Enhancement MRI Can Predict Recovery of 
LV Function After Revascularization: Results From an 
International Multicenter Myocardial Viability Trial
Veronica V. Lenge, Raja Muthupillai, Harrie Van den Bosch, John Greenwood, Bernhard 
Gerber, Rungroj Krittyaphong, Won Yong Kim, Reza Razavi, Peter Danias, Eike Nagel, 
Scott D. Flamm, St Luke’s Episcopal Hospital-SLEH, Houston, TX
Purpose: To confirm the prognostic value of Delayed-enhancement MRI (DE-MRI) for 
predicting recovery of left-ventricular function after revascularization in patients with 
chronic coronary artery disease (CAD) in a prospective, international, multi-center trial.
Methods: 183 patients (167 men, age: 59.1±9.7years) with angiographically confirmed 
CAD and resting wall motion abnormality (WMA) scheduled for coronary bypass (n=101) 
or angioplasty (n=82) were enrolled from 9 centers. Cine MRI and DE-MRI (after injecting 
0.2 mmol/kg of gadolinium-chelate (OptiMARK™ ) images were acquired at 1.5T within 30 
days prior to and 5.6±2.4 months after intervention. Progressively worsening segmental 
WMA and increasing extent of DE were scored on a scale of 0 - 4.
Results: At baseline, 5580 /12274 (46%) segments had abnormal contractility, and 
2974/12274 (24%) segments had DE. Improvement in contractility of impaired segments 
following revascularization correlated inversely with the transmural extent of scar (r2=0.9, 
Fig. 1). Following revascularization, 72% of dysfunctional segments without evidence 
of scar at baseline showed improvement in contractility, and remarkably, 52% of such 
segments had complete recovery of function (p<0.001).
Conclusion: This first, global, multi-center trial confirms that DE-MRI is a robust predictor 
of functional recovery after revascularization. 
908-257 Comprehensive Cardiac Magnetic Resonance Imaging 
Predicts Adverse Remodelling Following Acute 
Myocardial Infarction
Anne E. Scott, Scott I.K. Semple, Thomas W. Redpath, Graham S. Hillis, Aberdeen 
University, Aberdeen, United Kingdom
Background: Following acute myocardial infarction (AMI) subsequent increases in left 
ventricular end-diastolic volume (LVEDV) and are associated with a poorer prognosis. 
Delayed Enhancement Cardiac Magnetic Resonance (DE CMR) has been shown to 
predict such ‘adverse remodeling’. The independent and incremental value of Low-Dose 
Dobutamine (LDD) in this setting is not well established. This study compared the relative 
and combined value of parameters derived from a comprehensive CMR protocol to 
predict ‘adverse remodelling’.
Methods: 55 patients with AMI were recruited. CMR was performed on a 1.5T GE Signa 
CVi scanner 4 days after presentation (baseline) and at 6 months follow-up. Variables 
were recorded across 5 categories: LV dimensions, first pass perfusion kinetics, extent 
of persistent microvascular obstruction (PMO), extent of DE, and contractile response to 
LDD. Quantitation was performed using MEDIS 6.2 software. Logistic regression models 
were developed to determine the baseline parameters most predictive of changes in 
LVEDV over the following six months.
Results: The volume of PMO was the single parameter that best predicted changes in 
EDV (r 0.62, r2 0.38). The optimal model (r 0.88, r2 0.78) included 6 parameters: average 
end-systolic wall thickness at rest in the infarct zone, volume of PMO, improvement in 
quantitative LV wall motion with LDD, improvement in both end-systolic wall thickness 
and thickening in the infarct related artery territory with LDD, and average transmurality 
of DE in the infarct zone. The optimal model derived using parameters only from the DE 
component of the scan predicted changes in EDV (r 0.66, r2 0.44) but with less accuracy 
than the combined model. In contrast, the best model based on variables derived only 
from the LDD component of the scan predicted changes in EDV with a similar accuracy to 
the optimal combined model (r 0.88, r2 0.77).
Conclusions: A comprehensive CMR examination accurately predicts increases in 
LVEDV following AMI. LDD is superior to DE CMR in this respect. These data suggest that 
LDD CMR may be effectively utilised alone or in combination with DE CMR for accurate 
prediction of remodeling following AMI.

















908-258 MRI to Detect and Follow Regression of Left Atrial 
Appendage Thrombus
Christopher McGann, Edward DiBella, Brent Wilson, Eugene Khoumovski, Robert 
MacLeod, Marcos Daccarett, Dennis Parker, Jessiciah Windfeder, Robert Oakes, Nassir 
Marrouche, University of Utah, Salt Lake City, UT, LDS Hospital, salt Lake City, UT
Background: Accurate non-invasive testing for left atrial appendage (LAA) thrombus would 
be an important and useful alternative to transesophageal echocardiography (TEE). We 
hypothesized that our novel Cardiac MR imaging protocol would accurately detect LAA 
thrombus and its resolution after anticoagulation. Methods: Seventy-seven patients 
with atrial fibrillation (AF) were imaged by MRI and TEE within 24 hours of scheduled 
radiofrequency ablation procedure. Patients with LAA thrombus were treated with 
aggressive anticoagulation and re-imaged by MRI and TEE 6 weeks later. MRI protocol 
included a delayed contrast-enhanced T1 weighted inversion recovery (IR) sequence 
timed to null thrombus (Figure 1). The IR sequence was acquired in thin slices in axial 
and longitudinal planes. Two blinded readers evaluated MRI and TEE studies. Results: 
Five of 77 patients (6%) were shown to have LAA thrombus by MRI and confirmed on TEE 
(sensitivity 100%). Thrombus resolution after 6 weeks of anticoagulation was seen in all 
5 patients by both modalities. In one patient with LAA thrombus, MRI showed regression 
of thrombus on anticoagulation at week two and complete resolution by week five. In 
addition, patients negative for thrombus on TEE showed excellent correlation with MRI 
(specificity 94%). Conclusions: We demonstrate the accurate detection and resolution 
of LAA thrombus using these novel MR imaging methods. MRI might be considered an 
alternative imaging modality to TEE to rule out LAA thrombus. 
908-259 Time to Reperfusion Correlates to Transmural Extent 
Rather Than Infarct Size in Primary Percutaneous 
Coronary Angioplasty: Contrast-Enhanced Magnetic 
Resonance Imaging Analysis
Young B. Song, Joo-Yong Hahn, Hyeon-Cheol Gwon, Seung Min Choi, Jung Hyuk 
Kim, Yong Hwan Park, Seung-Hyuk Choi, Jin-Ho Choi, Sang Hoon Lee, Division of 
Cardiology, Cardiac and Vascular Center, Samsung Medical Center, Sungkyunkwan 
University, Seoul, South Korea
Background: The relationship between duration of ischemia and extent of myocardial 
injury is not well known. This study was performed to evaluate the impact of time to 
reperfusion on infarct size and transmural extent after primary percutaneous coronary 
intervention (PCI) for ST-segment elevation myocardial infarction (STEMI).
Methods: In 77 patients undergoing primary PCI for STEMI, contrast-enhanced magnetic 
resonance imaging was performed. Infarct size and transmural extent on delayed-
enhancement imaging were measured.
Results: Infarct size was not associated with increase in symptom onset-to-balloon time 
(29.0±10.6% for <180 min, 26.7±10.8% for 180 to 360 min, and 29.9±13.1% for >360 
min, p=0.65) and door-to-balloon time (26.3±8.5% for <90 min, 30.6±11.1% for 90 to 
120 min, and 27.9±14.6% for >120 min, p=0.46). Transmural extent of infarct increased 
significantly with increasing delay in symptom onset-to-balloon time (73.5±22.2% 
for <180 min, 79.0±13.3% for 180 to 360 min, and 90.4±8.2% for >360 min, p=0.01), 
but not with door-to-balloon time (80.0±14.8% for <90 min, 76.5±20.1% for 90 to 120 
min, and 85.1±14.2% for >120 min, p=0.30). In multivariate analysis, anterior infarction 
independently predicted large infarct (infarct size ≥35%) [odds ratio 12.9, 95% confidence 
interval (CI) 1.52-110.18, p=0.02]. The independent predictors of transmurality (average 
transmural extent >75%) were symptom onset-to-balloon time (odds ratio per 30 min 
1.66, 95% CI 1.07-2.58, p=0.02) and the use of glycoprotein IIb/IIIa inhibitors (odds ratio 
0.004, 95% CI 0.00-0.78, p=0.04).
Conclusions: In patients undergoing primary PCI for STEMI, symptom onset-to-balloon 
time affected transmural extent of infarct rather than infarct size.
908-260 Using Multidirectional Velocity Mapping to Improve 
Accuracy of the Proximal Isovelocity Surface 
Area Method of Quantifying Atrioventricular Valve 
Regurgitation: An In Vitro Magnetic Resonance Imaging 
Study
Kevin K. Whitehead, Matthew A. Harris, Matthew J. Gillespie, Mark A. Fogel, Children’s 
Hospital of Philadelphia, Philadelphia, PA
Proximal isovelocity surface areas (PISA) are used to estimate atrioventricular valve 
regurgitant volume by Doppler, but underestimation often occurs, largely due to deviation 
from the ideal spherical PISA. Measurement of PISA width is feasible using phase-
contrast magnetic resonance velocity mapping (PC-MRI). We hypothesize that accounting 
for PISA width will improve accuracy.
Methods: Steady flows (0.5-2.0 L/min) were driven through an in vitro flow phantom with 
a circular 2 mm orifice to simulate a regurgitant atrioventricular valve. In-plane velocity 
maps were obtained at each flow rate (3.0T Siemens Magnetom Trio) with encoding 
velocities (venc) of 10 to 20 cm/sec. PISA height (a) and width (2b) were measured with 
the venc parallel and orthogonal to the jet axis respectively. PISA area was estimated 
using hemispherical PISA’s (A = 2πa2) and the modification proposed by Iwanochko (A = 
πb2 + (π2 - 2π)ab + (3π - π2)a2) (see figure).
Results: Assuming hemispherical PISA’s, estimated and actual flow rates showed strong 
correlation (r= 0.97, p < 0.01, y = 0.75x + 0.12) but significant underestimation occurred 
(p < 0.03). Accounting for PISA width improved accuracy (r = 0.98, p < 0.01, y = 0.94x + 
0.01) with a slope not statistically different from unity.
Conclusions: We present a novel method of calculating regurgitant volumes using PC-MRI 
to measure both PISA height and width. While more experimental validation is necessary, 
this tool may prove clinically useful using currently available sequences and tools. 
908-261 Delayed Enhancement Magnetic Resonance Imaging 
in the Diagnosis and Prognosis of Endomyocardial 
Fibrosis Patients
Vera M. Salemi, Carlos E. Rochitte, Afonso A. Shiozaki, Joalbo M. Andrade, Jose R. 
Parga, Luiz F. Avila, Sergio A. Oliveira, Luiz A. Benvenuti, Ismar N. Cestari, Michael H. 
Picard, Charles Mady, Heart Institute (InCor), University of Sao Paulo Medical School, 
Sao Paulo, Brazil, Massachusetts General Hospital and Harvard Medical School, 
Boston, MA
Background: Endocardial fibrous tissue (FT) deposition is a hallmark of endomyocardial 
fibrosis (EMF). Echocardiography is a first-line diagnostic tool in patients with EMF, but 
it is inadequate for FT characterization. Although cardiovascular magnetic resonance 
(CMR) allows FT characterization, its role in the diagnosis of EMF remains to be fully 
investigated. We sought to evaluate the role of myocardial delayed enhancement CMR 
in the diagnosis of EMF.
Methods: 45 patients with suspected EMF after clinical and echocardiographic evaluation 
were studied in a 1.5T magnet. Cine-CMR was performed for ventricular volumes, ejection 
fraction and mass, and delayed enhancement CMR for FT quantification.
Results: Delayed enhancement CMR confirmed the suspected diagnosis of EMF in 36 
patients. Areas of delayed enhancement were confined to the endocardium, frequently 
as a continuous stria from the inflow tract extending to the apex, where it was usually 
most prominent. FT deposition was present either in the left ventricle (17), right ventricle 
(7), or both (12 patients). The histopathological examination of FT, obtained after surgical 
resection in 14 patients, showed typical features of EMF with extensive endocardial 
fibrous thickening, proliferation of small vessels, and scarce inflammatory infiltrate. Based 
on CMR as the gold standard, the clinical and echocardiographic evaluations had a 
sensitivity of 80%. Patients with FT volume/BSA >13mL/m2 had a higher mortality rate.
Conclusions: Our study provides evidence that delayed enhancement CMR is useful in 
the diagnosis and prognosis of EMF through quantification of the typical pattern of FT 
deposition.
908-262 Myocardial Edema in Patients With Non-ST Elevation 
Acute Coronary Syndrome Predicts Coronary 
Revascularization Strategy
Marshall W. Winner, III, Jennifer Dickerson, Michelle Ballinger, Orlando Simonetti, 
Giuseppe Ambrosio, Ernest Mazzaferri, Jr., Subha Raman, The Ohio State University, 
Columbus, OH
Background: Non-ST elevation myocardial infarction or unstable angina (NSTE-ACS) 
affects over 600,000 Americans annually. Most undergo invasive angiography, yet not all 
require revascularization. We tested the ability of rapid myocardial edema imaging with 
cardiac magnetic resonance (CMR) to better stratify this heterogeneous population.
Methods: Patients with NSTE-ACS awaiting cardiac catheterization were prospectively 
enrolled to undergo CMR including T2-weighted edema imaging. Clinical histories were 
recorded. Fisher’s exact, student’s t, Wilcoxon rank sum tests and multivariate regression 
were used for statistical analysis.
Results: Fifty-nine subjects underwent rapid (<30 minutes) CMR examination prior to 
angiography. Univariate analysis showed that presence of edema predicted coronary 
intervention (p=0.009). A weaker relationship was noted between presence of a wall 
motion abnormality (p=0.04) and revascularization. Age, TIMI score, abnormal troponin 
level, peak troponin level, presence of delayed myocardial enhancement, sex, and resting 
perfusion deficit did not achieve significance in univariate analyses. After multivariate 
analysis, T2-positivity retained significance in predicting coronary intervention (p=0.035).
Conclusion: Myocardial edema by T2-weighted CMR accurately predicts need for 
revascularization in patients with NSTE-ACS. Incorporation of rapid CMR in the initial 
clinical assessment may help define therapeutic strategies in this population. 




908-263 Increased Pulmonary Artery Stiffness Is an Early 
Marker Pulmonary Hypertension: A Cardiac Magnetic 
Resonance Study
Javier Sanz, Mbabazi Kariisa, Santo Dellegrottaglie, Susanna Prat-Gonzalez, Mario J. 
Garcia, Valentin Fuster, Sanjay Rajagoaplan, Mount Sinai School of Medicine, New York, 
NY, Ohio State University Medical Center, Columbus, OH
Background: Pulmonary artery (PA) stiffness increases in pulmonary hypertension (PH), 
although its relationship with the stage and severity of PH is not fully characterized.
Methods: Same-day cardiac magnetic resonance (CMR) and right heart catheterization 
were performed in 94 patients with known or suspected PH. Patients were classified as 
having PH at rest [mean PA pressure (mPAP) >25 mmHg; n=75], exercise-induced PH 
(EIPH) only (mPAP >30 mmHg with exercise; n=6) or no PH (n=13). PA capacitance 
[stroke volume/pulse pressure], distensibility [100 x (maximal PA area-minimal PA 
area)/pulse pressure x minimal PA area] and the pressure-independent stiffness index 
β [Ln(systolic PA pressure/diastolic PA pressure)/([maximal PA area-minimal PA area]/
minimal PA area)] were quantified.
Results: All indices showed higher PA stiffness in patients with PH at rest than those with 
either EIPH or no PH (p<0.0001; Kruskal-Wallis test). Despite similar baseline pressures 
in patients with EIPH and no PH (median mPAP=15 mmHg for both), EIPH was associated 
with lower median capacitance (3.7 versus 5.2 mm3/mmHg, p<0.01; Wilcoxon test). The 
systolic PA pressure correlated with capacitance (Spearman r=-0.83), distensibility (r=-
0.78; Figure) and stiffness index β (r=0.45; p<0.0001 for all).
Conclusions: Increases in PA stiffness occur early during PH development, prior to overt 
PA pressure elevations. Combined hemodynamic-CMR assessment may be useful in 
evaluating early disease stages. 
908-264 Biventricular Adaptation to Aortic Regurgitation in Mice
Christopher J. Berry, Daniel R. Thedens, Jordan D. Miller, KellyAnn McGroary, Nikhil 
K. Iyengar, Gaurav Aggarwala, Robert M. Weiss, University of Iowa Carver College of 
Medicine, Iowa City, IA
Background: In patients with aortic valve regurgitation (AR+), clinical course depends 
upon cardiac adaptation to chronic volume overload. Hypercholesterolemic [> 700 mg/dl] 
mice are prone to spontaneous AR, and may be useful to understand pathophysiology 
of this disease. We studied the left (L) and right (R) ventricular (V) responses to volume 
overload in AR+ mice. Methods: Cardiac magnetic resonance imaging was performed 
using a 4.7 T scanner. A 2-D cardiac-gated cine spoiled gradient echo pulse sequence 
was applied with in-plane resolution of 0.22 mm x 0.22 mm. 75 hypercholesterolemic mice 
were screened for AR (presence of diastolic blood pool dephasing in the LV outflow tract). 
Mice with significant aortic stenosis (predicted peak gradient > 20 mmHg) were excluded, 
yielding a study group of 13 AR+ mice age 6.9 ± 0.6 mos. (x ± SE); 14 genetically similar 
mice with normal cholesterol (< 200 mg/dL) and no AR (AR-) served as controls. LV and 
RV end-diastolic (EDV), end-systolic (ESV), stroke volumes (SV), and ejection fraction 
(EF) were computed using Simpson’s Rule. Regurgitant fraction (RF) = (LVSV-RVSV)/
LVSV. Results: RF in AR+ mice was 0.31 ± 0.02 vs. 0.03 ± 0.02 in AR- mice (p < 0.001) 
indicating accuracy of screening. LVSV, LVEDV, and LV mass were increased in AR+ mice 
by 7.7 ± 3.3 μL, 22.9 ± 8.2 μL, and 16.3 ± 8.1 mg, respectively (p < 0.05 for all). In AR+ 
with LVEF > 0.60 (n = 6), LVEDV/mass ratio was 0.62 ± 0.04, similar to controls (p = NS). 
When LVEF was < 0.60 (n = 7), LVEDV/mass ratio increased (0.79 ± 0.06, p = 0.03), 
indicating exhaustion of compensatory hypertrophy and pathological chamber dilation. 
RVEF was profoundly depressed in the presence of AR (0.54 ± 0.02 vs. 0.70 ± 0.03, p 
< 0.001), and RVESV was significantly higher (18.6 ± 1.5 vs. 10.5 ± 1.5 μL, p = 0.01); 
defining the impact of pathological LV decompensation upon RV function. Conclusions: 
Anatomic detail provided by cardiac magnetic resonance imaging imparts accurate 
assessment of ventricular function and AR in mice. This study is the first to describe in 
vivo the impact of chronic aortic insufficiency on LV and RV function in the murine heart. 
By examining the pathophysiology of this disease, this model may aid in the development 
of new therapies.
908-265 New MRI Method to Detect Abnormal Electrical Tissue 
Using Delayed Enhancement MRI: Correlation With 
Electro-Anatomical Voltage Maps
Troy Badger, Robert S. Oakes, Eric N. Fish, Joshua JE Blauer, Christopher J. McGann, 
Rob S. MacLeod, Nassir F. Marrouche, Atrial Fibrillation Program, University of Utah 
School of Medicine, Salt Lake City
Background: Atrial Fibrillation (AF) is associated with electrophysiological remodeling 
of the left atrium (LA) which results in regions of low-voltage tissue (LVT). We report the 
validation of a new MRI guided method to visualize and define low voltage LA areas by 
correlating it to 3D endocardial voltage maps using the CARTOMERGE system.
Methods: Delayed enhancement MRI scans were obtained on thirty patients 24 to 48 
hours in 30 patients prior to pulmonary vein isolation (PVI) ablation. 3D segmentation of 
the LA was performed. Application of a color look-up table (CLUT) was used to illuminate 
low-voltage tissue. EA maps were created during RF ablation using an EA mapping 
system (CARTOMERGE). 3D-models of pre-ablation MRI scans were then compared 
with EA maps to assess for correlation.
Results: Of 30 patients with DE-MRI and CARTO images, all patients showed similar low-
voltage patterns on both MRI and CARTO images. Figure 1a-c and 2a-c demonstrates the 
correlation in 1 patient (PA and RAO views shown).
Conclusions: From our preliminary results this newly introduced DE-MRI method seems 
to be feasible for detecting left atrial low voltage areas and hence structural remodeling in 
patients with atrial fibrillation. DE-MRI might be used for pre-procedural planning to detect 
healthy tissue from remodeled tissue. This may help guide ablation technique. 
908-266 Quantitative T2 Signal Intensity in Patients Undergoing 
Stress Perfusion Imaging
Roquell E. Wyche, Subodh B. Joshi, Melanie S. Kotys, Daniel Herzka, Anthon R. Fuisz, 
Washington Hospital Center, Washington, DC
Myocardial T2-weighted imaging has been used to detect edema associated with acute 
ischemia and injury. The images are often evaluated visually for the presence of increased 
signal. MR stress perfusion imaging is used to detect significant coronary stenosis in 
patients with suspected CAD. The purpose of this study is to compare quantitative 
intensity maps of T2-weighted images with the presence and severity of stress perfusion 
defects.
A retrospective analysis was performed of 30 patients evaluated for suspected CAD by 
T2-weighted images and subsequent adenosine stress perfusion. A 17-segment model 
was used (without including the apex) giving 480 segments. T2-weighted images were 
acquired using a black-blood SENSE technique in a short axis orientation (slice thickness 
5mm, TR 1400, TE 100, flip 90). Quantitative intensity maps of the standard T2 weighted 
images were created using Qmass MR (Medis) software. The threshold intensity (TIT2) 
was defined as the intensity 2 SD above the average intensity of a reference segment. 
The remaining segment scores were expressed as a percentage greater than TIT2. The 
perfusion defects were scored qualitatively (4 point grade-normal to severe) using the 
Viewforum workstation (Philips). The evaluation of the perfusion and T2 images was 
carried out independently by separate evaluators.
There were 90 (18%) abnormal perfusion segments. For a given segment, more severe 
grades of perfusion defects were associated with a higher % over TIT2 (grade 1-26%, 
grade 2- 48%, grade 3-67%, and grade 4-69%) (p<0.0001). When the perfusion results 
were considered as a binary outcome, elevated T2 was a predictor of a positive perfusion 
result using a logistic regression analysis (p<0.0001). By visual analysis, 28 segments 
were identified as having increased T2 intensity, while 106 segments showed an increase 
of 50% over TIT2.
Quantitative intensity assessments of T2-weighted images correlate with the presence 
and severity of perfusion defects, suggesting a relationship between significant myocardial 
flow abnormalities and increased T2 signal. Quantitative assessments yield a greater 
likelihood that abnormal segments will be identified over visual assessment alone.
908-267 New MRI Method to Predict Successful Radiofrequency 
Ablation in the Treatment of Atrial Fibrillation
Troy J. Badger, Robert S. Oakes, Eric N. Fish, Joshua JE Blauer, Marcos Daccarett, Nathan 
Segerson, Nazem Akoum, Christopher J. McGann, Rob S. MacLeod, Nassir F. Marrouche, 
Atrial Fibrillation Program, University of Utah School of Medicine, Salt Lake City, UT
Background: We report a novel MRI method to define responders to pulmonary vein 
isolation (PVI) in patients with atrial fibrillation (AF).

















Methods: Thirty patients presenting for PVI treatment of AF were included in this study. 
A novel left atrial delayed enhancement MRI (DE-MRI) was obtained for all patients 
24 to 48 hours prior to the procedure. 3D visualization of the LA was performed on all 
scans. A color look-up table was used to enhance low-voltage tissue. A semi-automated 
quantification algorithm determined the extent of low-voltage areas (LVA) indicating LA 
structural remodeling (ASR). Patients with less than 15% LVA were designated as having 
minimal ASR, patients with more than 15% as moderate and patients with more than 35% 
ASR as extensive. Patients underwent PVI and were assessed for AF recurrence within a 
6 month period using Holter and Event Monitoring.
Results: A clear correlation between the MRI segmented scans and the endocardial 
voltage maps were demonstrated in all study patients. 15 patients were classified as 
having mild ASR (LVA = 6.53% ± 3.6%), 10 as moderate (LVA = 20.83% ± 4.3%), and 5 
as extensive (LVA = 58.79% ± 23.4%). No minimal ASR patients suffered AF recurrence, 
20% of the moderate and 60% of the extensive ASR patients suffered AF recurrence.
Conclusions: From preliminary experience, this novel MRI guided method seems 
feasible in defining low voltage LA areas and hence structural remodeling in our AF study 
population. The method seems to predict responders to the PVI ablation procedure. 
908-268 Characteristics of Surgically Confirmed Constrictive 
Pericarditis by Magnetic Resonance Imaging
Sarah K. Hussain, Vikram Kurra, Ronan J. Curtin, Allan Klein, Srikanth Sola, The 
Cleveland Clinic, Cleveland, OH
Background: Constrictive pericarditis is a challenging condition to diagnose. We 
evaluated the imaging characteristics of surgically proven constrictive pericarditis by 
cardiac magnetic resonance imaging (MRI) in a large cohort of patients undergoing 
evaluation for possible pericardial constriction.
Methods: We assessed 150 consecutive patients referred for evaluation of suspected 
constrictive pericarditis by cardiac MRI between January 2004 and April, 2006. All 
patients underwent MRI scanning on a 1.5T magnet (Siemens Sonata) with turbo spin 
echo, bSSFP, and cine tagged sequences.
Results: 57 (36%) of 160 patients (mean age 59±14 years) had evidence of constrictive 
pericarditis by MRI. 9 patients with MRI findings of constriction were managed medically 
due to severe co-morbidities or mild clinical symptoms; 48 patients had surgically 
confirmed constrictive pericarditis by surgery and pathology. MRI diagnosed constrictive 
pericarditis in 47 of the 48 (98%) surgical patients, and was equivocal in the remaining 
1 patient who had a large pericardial effusion. In the surgical patients, the etiology of 
constriction was: idiopathic 30 (63%); post surgical 12 (25%); radiation therapy 3; 
tuberculosis 2; and SLE 1. On MRI, pericardial tethering was present in 52/57 (91%), 
pericardial thickening (> 4 mm) in 44/57 (77%), a diastolic septal bounce in 50/57 (88%), 
and pericardial calcification in 19/57 (33%). All patients with constrictive pericarditis had 
at least 3 of the following 5 characteristics: pericardial tethering; pericardial thickening/ 
calcification; tubular/conical deformity of a ventricle; abnormal diastolic septal motion; and 
diastolic restraint of the ventricles.
Conclusions: Patients with surgically proven constrictive pericarditis have at least 3 of 5 
characteristic findings described above on MRI.
908-269 Magnetic Resonance Imaging and Multidetector 
Computed Tomography Noninvasively Quantifies 
Saphenous Vein Graft Atherosclerotic Plaque: A 
Comparison With Intravascular Ultrasound
Gary Y. Liew, Chirstopher J. Hammett, Benjamin K. Dundon, Karen S. Teo, Matthew I. 
Worthley, Azfar G. Zaman, Stephen G. Worthley, Royal Adelaide Hospital, Adelaide, 
Australia, Freeman Hospital, Newcastle-Upon-Tyne, United Kingdom
Background: The 10-year patency rate of saphenous vein grafts (SVG) has been reported 
to be 40%-60%. Atherosclerotic plaque has been implicated in this late stage of vein 
graft disease. We evaluated SVG plaque quantification by magnetic resonance imaging 
(MRI) and multidetector computed tomography (MDCT) as compared to intravascular 
ultrasound (IVUS).
Methods: Sequential patients (n=22) undergoing coronary angiography with anginal 
symptoms and significant saphenous vein graft lesions were enrolled. All patients had 
IVUS, MDCT (16-detector) and MRI using black-blood T1-weighted imaging (1.5T) 
performed. Cross-sectional images from IVUS and MDCT were analysed at 1mm 
intervals along the entire length of the lesion. MRI images were obtained and analysed at 
5mm intervals. The sum of the plaque areas on these images gave the lesion volume. The 
MDCT and MRI images were analysed by two independent investigators.
Results: MRI data were analysed for 18 patients (n=19 lesions) as 3 patients were unable 
to finish their scans and one patient’s scan was degraded by artefact. The mean age 
of the SVGs was 13.95 years (± 4.41 years). The inter-observer variability for MDCT 
and MRI was 3.6% and 9.9% respectively. The correlation between MDCT and IVUS 
was better in mean luminal area (r=0.87; p<0.001) than mean vessel wall area (r=0.77; 
p<0.001). In contrast, MRI and IVUS correlation was better in vessel wall area (r=0.77; 
p<0.001) than luminal area (r=0.59; p=0.008). Spearman’s correlation for plaque volume 
was better for MRI and IVUS (r
s
=0.97; p<0.001) compared to MDCT and IVUS (r
s
=0.85; 
p<0.001). However, Bland-Altman plots show plaque volumes by MDCT to be closer 
to IVUS (differences of mean =186.9 mm3; SD=239.1) compared to MRI and IVUS 
(differences of mean =437.5 mm3; SD=407.9).
Conclusions: Both black-blood MRI and MDCT are able to reliably quantify atherosclerotic 
plaque in SVGs when compared to IVUS. However, over estimation is greater in MRI 
especially with larger plaques. The ability to noninvasively assess atherosclerosis in 
SVGs may potentially lead to superior risk prediction for future cardiovascular events.
908-270 Evaluation of Patients With Suspected Cardioembolic 
Stroke Using Cardiovascular MRI: A Comparative Study 
With Echocardiography
John J. Sheehan, George Lin, Jim Connors, Mark J. Alberts, Karen Dill, Reed A. Omary, 
Richard A. Bernstein, James C. Carr, Northwestern Memorial Hospital, Chicago, IL
Backrground: The aim of our study was to compare Cardiovascular MR (CVMR) and 
Echocardiography (TTE & TEE) used in the detection of intracardiac thrombi in patients 
with suspected cardioembolic stroke(CES). This study assesed the diagnostic impact of 
CVMR
Methods: Over a 12 month period between Sept 2005 and Sept 2006,106 consecutive 
patients with a suspected CES had CVMR for the detection of intracardiac thrombi. 
All CVMR examinations were performed on a 1.5T MR scanner using CINE trueFISP, 
contrast enhanced MR angiography, delayed enhanced inversion recovery trueFISP and 
first pass imaging.
Results: Of the 106 patients who had a CVMR study for suspected CES, CVMR revealed 
10 thrombi in n=9 (9.7%) patients. The thrombi were located in the LAA (n=3), left ventricle 
(n=4) and right atrial appendage (n=3). Of these 9 patients echocardiography was positive 
in n=2 (22%), indeterminate in n=2 (22%) and negative in n=5 (56%) (Fig. 7). One of the 
5 patients with an negative echocardiograms was obese leading to technical difficulties 
during the TTE. TTE and TEE was performed in 3 of the 5 negative echocardiographic 
studies. No thombi were detected echocargraphy that were not seen on CVMR. CVMR 
reported 103 non thrombotic additional findings in n=53 (57%) of patients compared to 
echocardiography. Sixty of these were considered significant in n=38 (40.9%) of patients. 
Additional findings associated with thrombus formation (acute infarction, scarring and LV 
aneurysms) were n=19(20%) for CVMR and n=7(7%) for echocardiography.
Conclusion: CVMR is a non invasive method for the detection of intracardiac thrombi 
and is clinically advantageous in the detection of important non thrombotic findings. 
CVMR should be considered as part of the routine evaluative framework along with 
echocardiography in the assessment of patients with suspected CES.
908-271 Distribution of Myocardial Fibrosis in Scleroderma 
Patients: A Delayed-enhanced MRI Study
Sotiris Plastiras, University of Athens Medical School Dept of Pathophysiology, Athens, 
Greece
Background: Delayed enhanced MRI (DE-MRI) is a useful modality for detecting 
nonviable fibrotic myocardium in various cardiac disorders.
Methods: Forty one consecutive patients (age 53.7 ± 10.9 yrs, 36 women) with 
scleroderma and no history of ischemic cardiomyopathy were selected for DE-MRI study. 
All patients were evaluated with a complete physical examination, ECG, two dimensional 
echocardiography, and 24-hour Holter monitoring. MRI was obtained with a 1.5T MR 
scanner. Fibrosis was assessed by two radiologists and defined as presence of delayed 
enhancement and absence of edema on T2-weighted images. The distribution of left 
ventricular hyperenhancement was measured and localized according to the 17-segment 
model. DE-MRI was also obtained in 6 healthy volunteers.
Results: Technically acceptable MRIs were obtained in 36 out of the 41 scleroderma 
patients and in all control subjects. Myocardial fibrosis was detected in 24 (66.7%) of the 
patients and in none of the control group. Fibrosis was preferentially distributed in the 
basal and medial layers of the myocardium following a geometric distribution, being more 
prevalent in segments 1-6 and limited in segments 13-17.
Patients with an abnormal Holter study were more likely to have pulmonary hypertension, 
lower left ventricular ejection fraction, larger left atrium, greater number of enhancing 
segments on DE-MRI, higher total enhancement volume index, and higher total 
enhancement contrast-to-noise index. Compared to patients without arrhythmias, a 
greater proportion of patients with arrhythmias had fibrosis in segment 3.
Conclusions: DE-MRI can detect myocardial fibrosis in a significant portion of patients 
with scleroderma. The distribution of fibrosis is mostly basal- and mid-myocardial and may 
account for the arrhythmias detected in these patients.
908-272 CMR Evidence of Myocardial Microvascular Disease in 
Patients With Type 1 Diabetes
Padmini Varadarajan, Adina Zeidler, Heewon Kim, Rohit Varma, Yordanka Bashkov, 
Krishna Nayak, Gerald M. Pohost, University of Southern California, Los Angeles, CA
Introduction: The major complications of diabetes mellitus (DM) are related to 
microvascular disease (MVD) that can affect the retinae, kidneys and peripheral nerves. 
Experimental studies have demonstrated LV dysfunction and have suggested MVD diffusely 
involving the myocardium. Studies like stress electrocardiography, echocardiography and 
radionuclide myocardial perfusion imaging have been disappointing for detecting MVD.
The present study used stress 31P magnetic resonance spectroscopy (MRS) to detect 
myocardial ischemia and suggest MVD in younger patients with (Type 1) diabetes, but 
with a low likelihood of large vessel coronary artery disease.
Methods: We studied patients with a history of Type 1 DM >10 years in duration. They 
were selected from a large registry of >2000 Type 1 DM patients at USC. Patients with 
signs or symptoms of epicardial coronary artery disease (CAD) or of overt renal disease 
were excluded. A comprehensive history, physical examination and metabolic panel were 




collected on all study subjects. All subjects underwent thorough retinal examination. 
Rest 31P MR spectroscopy was followed by hand-grip stress (30% maximum voluntary 
contraction) and recovery 31P MR spectroscopy using a 3 Tesla magnetic resonance (MR) 
scanner.
Results: A total of 85 (>90% Latino) subjects were enrolled in the study and 21 underwent 
stress 31P MRS. Fifty-one or 60% of the DM patients and 10 or 100% of controls underwent 
a full fundoscopic examination.
Retinopathy was present in 22 of 51 (43%) of the diabetics and none of the controls. 
Albuminuria was present in 15 of 51 (30%) of diabetics and none of the controls. In Type 
1 DM with albuminuria, there was a substantial decrease (>20%) in myocardial PCr/ATP, 
33% in women but no such significant change in men.
Conclusions: 1) Type 1 DM patients with retinopathy have a tendency to demonstrate 
myocardial ischemia.
2) Women with albuminuria, have a tendency to demonstrate a stress related decrease in 
myocardial PCr/ATP by 31P MR spectroscopy suggestive of ischemia and MVD.
These preliminary observations suggest that MVD involving the myocardium might be a 
mechanism for left ventricular ischemia and myocardial failure in patients with diabetes 
mellitus.
908-273 Stress Single-Photon Emission Computed Tomography 
Reduces Total Direct Medical Costs and Rates of 
Utilization After Acute Myocardial Infarction
Eric Wu, Nicolas Beaulieu, Bjorn Persson, James Spalding, John J. Mahmarian, Astellas 
Pharma US, Inc., Deerfield, IL, Analysis Group, Boston, MA
Background: Stress Single-Photon Emission Computed Tomography (SPECT) imaging 
has been shown to accurately identify Acute Myocardial Infarction (AMI) patients at 
low risk for future cardiac events and who therefore are candidates for early hospital 
discharge. This study compared direct medical costs (DMC) and subsequent utilization 
of medical services between hospitalized AMI patients who received SPECT and those 
who did not.
Methods: AMI inpatient stays were identified from a claims database of 5 million private 
and Medicare insured lives. Stays were then classified into 2 groups: those with SPECT 
within 10 days of admission and those without. Non-SPECT stays were matched to those 
of the SPECT group by patient demographics, 1-year medical and pharmacy costs prior 
admission, and 1-year history of cardiac comorbidities and procedures. Direct costs and 
utilization of medical services were compared. Cost figures were adjusted to 2005 dollars 
using the Medical Care Consumer Price Index. Weights from the 2004 HCUP Nationwide 
Inpatient Sample were used to have nationally representative results.
Results: We identified 3,139 AMI stays with SPECT and 28,621 without, of which 3,094 
could be matched. Average time from admission to SPECT was 2.7 days. The SPECT 
group patients were discharged 0.6 days earlier (p<.05). During the 1-year period 
following hospital admission, the SPECT group had lower rates of angiography (p<.05) 
and revascularization (p<.05) than the control sample. SPECT patients also had fewer 
hospital visits (p<.05) and ER visits (p<.05), but more outpatient visits (p<.05). They also 
had lower hospital costs (-$5,513, p<.05), lower outpatient costs (-$716, p<.05), but similar 
pharmacy costs (-$142), resulting in lower total DMC (-$6,670, p<.05). Receiving SPECT 
was also associated with a reduction in AMI-related medical costs (-$6,399, p<.05).
Conclusion: In the year following admission, total DMC and rates of utilization of 
medical services were significantly reduced for patients who underwent non-invasive risk 
stratification with SPECT. These results warrant further investigation of the benefits of 
SPECT in post-AMI patient management.
908-274 Abnormal Myocardial SPECT Is a Powerful Predictor 
of Cardiac Death (CD) in Patients With Chronic Kidney 
Disease (CKD)
Abdul Hakeem, Sabha Bhatti, Kathryn Dillie, Jeffery R. Cook, Zainab Samad, SuMin 
Chang, University of Wisconsin Hospital and Clinics, Madison, WI, William S. Middleton 
Memorial Veterans Hospital, Madison, WI
Background: Patients with CKD have worse cardiovascular outcomes. We examined the 
prognostic value of Myocardial Perfusion SPECT (MPS) in patients with CKD.
Methods: 632 patients with CKD ( age 70 ± 9 y/o, 44% diabetic) underwent stress MPS 
( 32% exercise, 95% gated ) . The average length of follow up for cardiac death (CD) was 
2.05 ± 0.8 years. Creatinine clearance ( CrCl) was calculated using the modified MDRD 
equation. CKD was defined as CrCl < 60ml/min/1.73 Kg/m2 (mean 44 ± 13 ml/min/1.73 Kg/
m2) . The extent and severity of MPS abnormality was defined by the Sum Stress Score. 
(Normal: SSS< 4, Mildly abnormal: SSS 4-8, Moderate-severe abnormal: SSS >8)
Results: Pts who died had significantly worse defect ( SSS 11.5± 9 vs 5.5 ± 7) and 
lower baseline CrCl ( 41 ±11 vs 44.5 ± 13 p <0.01) .CD rate was significant higher in pts 
with abnormal scan than those with normal scan. (18.6% vs 5 % p<0.001) .In addition, 
unadjusted annual rates of CD rose as the severity of MPS abnormality increased 
(figure). On the Multivariate model, significant predictors of cardiac death included : MPS 
abnormality (hazard ratio [HR] 2.1; 95% CI 1.06-4.4 p=0.03), diabetes (HR 1.8 95% CI 
1.0-3.2 p=0.04), pharmacological stress (HR 4.4 95% CI 1.3-15 p<0.01) and LVEF < 40% 
(HR 4.9; 95% CI 2.7-9.2 p <0.01) .
Conclusions: In pts with CKD, the risk for cardiac death increased as the extent and 
severity of stress MPS abnormalities increased. However, the risk of a normal scan is not 
low (5 % over 2 years).
908-275 Relationship Between Left Ventricular Dyssynchrony 
and Functional Capacity in Moderate to Severe Heart 
Failure: the HF-ACTION Trial Nuclear Ancillary Study
Mark A. Trimble, David Whellan, Chistopher M. O’Connor, Eric J. Velazquez, Dalane W. 
Kitzman, David S. Rendall, Robert A. Pagnanelli, Ami E. Iskandrian, Stephen J. Ellis, 
Kerry L. Lee, William E. Kraus, Salvador Borges-Neto, Duke University Medical Center, 
Durham, NC, Duke Clinical Research Institute, Durham, NC
Background: Dyssynchrony adversely affects left ventricular (LV) function; however, its 
relationship to patient symptoms and exercise capacity are not well understood. We used 
quantitative phase analysis methodology to evaluate the relationships between SPECT 
perfusion imaging derived dyssynchrony indices, NYHA functional class, and exercise 
capacity in the nuclear ancillary study of the NHLBI-funded Heart Failure and A Controlled 
Trial Investigating Outcomes of Exercise TraiNing (HF-ACTION) trial.
Methods: 158 patients with ejection fraction < 35% underwent cardiopulmonary exercise 
tests with measurement of peak oxygen consumption (VO2), six-minute walk tests, and 
resting gated SPECT perfusion imaging. A count-based Fourier analysis method was 
used to create a continuous thickening function, allowing resolution of the phase of the 
onset of myocardial contraction. The dispersion of left ventricular phases represents the 
degree of dyssynchrony and was quantified using phase standard deviation (SD) and 
histogram bandwidth. We compared these indices in patients with NYHA class II (n=103) 
and NYHA class III (n=55) symptoms, and we evaluated the correlations between the 
dyssynchrony indices, myocardial perfusion as measured by the summed rest score, and 
exercise capacity as measured by peak VO2 and six-minute walk distances.
Results: Patients with NYHA class III symptoms had higher levels of dyssynchrony 
compared to patients with NYHA class II symptoms as measured by the phase SD (54° ± 
25° vs. 43° ± 26°, p=.008) and bandwidth (153° ± 74° vs. 131° ± 82°, p=.044). The degree 
of dyssynchrony was inversely related to peak VO2 (r= -0.20 and -0.22) and six-minute 
walk distances (r=0-0.14 and -0.16) for phase SD and bandwidth respectively. Similarly 
the summed rest score was weakly inversely related to peak VO2 (r=-0.10).
Conclusions: This study is the first evaluation of the relationships between gated SPECT 
dyssynchrony indices, functional class, and exercise capacity in heart failure patients. 
Patients with increased heart failure symptoms have greater degrees of LV dyssynchrony. 
Exercise capacity is inversely related to the degree of LV dyssynchrony and myocardial 
perfusion abnormalities.
908-276 Evaluation of Mechanical Dyssynchrony Using Phase 
Analysis of Gated SPECT Imaging in Patients With Mild-
Moderate Left Ventricular Dysfunction
Mark A. Trimble, Salvador Borges-Neto, Linda K. Shaw, Zainab Samad, Olga James, 
Eric J. Velazquez, Duke University Medical Center, Durham, NC, Duke Clinical Research 
Institute, Durham, NC
Background: Cardiac resynchronization therapy (CRT) is approved for the treatment of 
patients with advanced heart failure, an ejection fraction (EF) ≤ 35%, and a prolonged 
QRS duration. Recent reports indicate patients with less severe left ventricular (LV) 
dysfunction may also benefit from CRT. A novel method to quantify dyssynchrony has 
been reported using phase analysis of gated SPECT perfusion imaging. We used this 
method to quantify dyssynchrony in patients with mild-moderate LV dysfunction.
Methods: We used a count-based Fourier analysis method to convert the regional 
myocardial counts from discrete frames per cardiac cycle into a continuous thickening 
function which allows resolution of the phase of the onset of myocardial contraction. Phase 
standard deviation (SD) and bandwidth are quantitative indices describing the regional LV 
phase dispersion as a measure of dyssynchrony. We compared these indices in patients 
with mild-moderate LV dysfunction (EF 36%-50%, n=99) with indices in patients with 
severe LV dysfunction (EF ≤ 35%, n=175) and in normal controls (EF ≥ 55%, n=75).
Results: Patients with mild-moderate LV dysfunction demonstrated significant degrees of 
dyssynchrony when compared to normal controls as measured by the phase SD (38.2° 
± 18.2° vs. 8.8° ± 3.1°, p<.001) and bandwidth (113.1° ± 55.8° vs. 28.7° ± 9.4°, p<.001). 
However, patients with mild-moderate LV dysfunction had lower degrees of dyssynchrony 
than patients with severe LV dysfunction as measured by the phase SD (38.2° ± 18.2° 
vs. 52.7° ± 21.9°, p<.001) and bandwidth (113.1° ± 55.8° vs. 157.8° ± 70.2°, p<.001). 
Thirty-seven percent of patients with mild-moderate LV dysfunction and sixty-two percent 
of patients with severe LV dysfunction had a phase SD ≥ 43°.
Conclusions: This study represents the largest evaluation of mechanical dyssynchrony 
in patients with mild-moderate LV dysfunction to date. Patients with mild-moderate LV 
dysfunction have substantial dyssynchrony. Approximately one-third of these patients 
have a level of dyssynchrony as measured by gated SPECT imaging recently shown 
to predict response to CRT. Improved methods to quantify dyssynchrony may lead to 
improved care for these patients.
908-277 Gender-Specific Approach in the Volumetric Analysis of 
after Stress and at Rest by the Use of Gated SPECT in 
the Detection of Multi-Vessel Coronary Artery Disease
Satoshi Hida, Taishiro Chikamori, Hirokazu Tanaka, Yasuhiro Usui, Yuko Igarashi, Yuka 
Otaki, Chie Shiba, Manabu Miyagi, Tsuguhisa Hatano, Akira Yamashina, Tokyo Medical 
University, Tokyo, Japan
Background: Although post-ischemic stunning is reported as a marker for extensive 
CAD, no study has been performed quantitative analysis of LV function of post-stress and 
at rest using gender-specific criteria to detect multi-vessel CAD.
Methods: 284 patients with suspected CAD (223 men, 61 women) underwent post-stress 
and resting gated SPECT. All of the patients underwent coronary angiography within 
3-months of gated SPECT. Myocardial perfusion was assessed using a 20-segment 
model. In addition to the change of LVEF with stress, the stress-to-rest ratios of end-
diastolic volume (rEDV) and end-systolic volume (rESV) were analyzed.
Results: In 139 patients with multi-vessel CAD, summed difference score (SDS) (8.9 ± 

















6.5 vs 3.3 ± 3.8; p<0.0001), rEDV (1.06 ± 0.09 vs 0.99 ± 0.08; p<0.0001), and rESV (1.20 
± 0.20 vs 1.01 ± 0.15; p<0.0001) were greater and increase in EF with stress was less 
(-5.1 ± 5.2% vs -0.6 ± 4.4%; p<0.0001), than in 145 patients with insignificant or single-
vessel CAD. To detect multi-vessel CAD, SDS ≥9 showed sensitivity of 44% and specificity 
of 92%, while decrease in LVEF ≥5% after stress had sensitivity of 56% and specificity of 
83%. The receiver operating characteristic curves revealed that the optimal cut off points 
for rEDV and rESV to detect multi-vessel CAD were 1.04 in men (57% sensitivity and 74% 
specificity), 1.04 in women (60% sensitivity and 72% specificity), and 1.08 in men (78% 
sensitivity and 73% specificity), 1.17 in women (76% sensitivity and 81% specificity), 
respectively. Using conventional perfusion analysis, the multivariate discriminant analysis 
showed that an SDS ≥9 was the only parameter to detect multi-vessel CAD with 44% 
sensitivity and 92% specificity (global chi-square=51). After including the gender specific 
parameters, the multivariate analysis demonstrated that the combination of an SDS 
and gender-specific rESV best identified multi-vessel CAD, with sensitivity of 84% and 
specificity of 70% (global chi-square=124).
Conclusions: The addition of Σpost-stress” and Σat rest” LV functional analysis with 
gender-specific approach using gated SPECT on conventional perfusion analysis, help 
better identify patients with multi-vessel CAD.
908-278 Comparison Between Myocardial Perfusion 
Scintigraphy, Exercise Stress Test and 
Cardiopulmonary Stress Test in the Assessment of 
Severe Coronary Artery Disease in Diabetic Women 
With Multiple Risk Factors
Paola E. Smanio, José M. Sousa, Anneliese F. Thom, Antonio S. Tebexreni, Luiz E. 
Mastrocolla, Romeu Meneghelo, Alexandre Alves, Leopoldo S. Piegas, Antonio C. 
Carvalho, Instituto Dante Pazzanese de Cardiologia, São Paulo, Brazil, Universidade 
Federal de São Paulo, São Paulo, Brazil
Background: In diabetics, myocardial ischemia can be silent, leading to late diagnosis and 
worse prognosis; reports have identified a significantly higher cardiovascular mortality 
for diabetic women as compared with diabetic men. Appropriate screening, diagnosis 
and management may modify the frequency of cardiovascular events in this population. 
The objective of this study was to compare the accuracy of exercise treadmill test (ETT), 
cardiopulmonary test (CPT) and myocardial perfusion scintigraphy with dipyridamole 
(MPS) in order to identify severe coronary artery stenosis in diabetic women with multiple 
risk factors.
Methods: We studied 104 type 2 diabetic women (fasting glucose level >140 mg/dl or 
use of oral hypoglycemic agents for at least five years) without objective cardiovascular 
symptoms. ETT, CPT and pharmacological MPS with dipyridamole were performed using 
standardized protocol and in a maximum of 2 weeks apart and no further than 2 months 
from coronary angiography. Angiography was generally performed due to presence of 
ST-T changes on rest EKG or as part of pre op evaluation for non-cardiac surgery in 
diabetic women most of them with hypertension, hyperlipemia and peripheral artery 
disease. Severe coronary lesions were defined by quantitative coronary angiography 
as luminal narrowing greater than 70%. Sensitivity, specificity and positive and negative 
predictive values (PPV and NPV) were calculated using standard definitions.
Results: From 104 women, mean age 59 years (range 40-80 years), severe lesions were 
detected in 34 (32.7%) patients: 22 had single vessel disease, 7 two-vessel and 5 three-
vessel disease. The sensitivity and specificity for detecting severe lesions was, respectively: 
ETT 44.1% and 61.4%, CPT 44% and 73% and MPS 94.1% and 94.2%. MPS also had the 
best PPV and NPV. The pre-test probability was considered to be 60%.
Conclusions: The obtained results may suggest that MPS was the most adequate method 
for initial evaluation of coronary disease in female diabetic patients with multiple risk 
factors and without objective cardiovascular symptoms.
908-279 Automated Quantitation of Regional LV Function on Gated 
Blood Pool SPECT is Superior to Visual Assessment of 
Wall Motion When Judged vs. Cardiac MR
Andrew Van Tosh, Aasha A. Gopal, Yi Wang, Nathaniel R. Reichek, Christopher J. 
Palestro, Kenneth J. Nichols, St. Francis Hospital, Roslyn, NY, North Shore Long Island 
Jewish Health System, New Hyde Park, NY
Background: Although automated quantitation (AQ) of gated blood pool SPECT (GBPS) 
is accepted for determining global left ventricular (LV) function, its validity for regional 
parameters is not established. This investigation compares regional wall motion by GBPS to 
visual assessment (VA) of GBPS wall motion, and VA of 2D echocardiography (2DE), using 
regional function by cardiac magnetic resonance (CMR) as the reference standard.
Methods: 35 pts were analyzed. AQ algorithms divided LV volumes into 17 subvolumes. 
Count-versus-time curves were fit to third-order Fourier series for each LV sub-volume to 
compute global and regional ejection fraction (EF). VA of GBPS and 2DE were performed 
by review of GBPS cines and 2DE data. CMR quantitative evaluations included CMR wall 
thickening and wall motion values, measured by manual epi- and endocardial contours 
for 60°-samples of short axis cines over 11-13 tomographic slices, re-sampled into 17 
segments. Regional LV function was analyzed according to conventional LAD, LCX, and 
RCA coronary territories.
Results: Global LVEF by CMR was 42±18% (range 11-72%) and correlated strongly 
with both AQ GBPS (Pearson r = 0.96, p<0.0001) and 2DE (r = 0.90, p<0.0001). Both 
AQ GBPS and 2DE successfully categorized pts as having LVEF greater or less than 
35% by CMR (AQ error rate 6%, p=0.62; 2DE error rate 4%, p=0.99). There was strong 
correlation (p<0.0001) for segment-by-segment analysis of LV wall motion between all 
four modalities, with 45% of segments severely abnormal. The strongest correlation 
of abnormal LV function by coronary territory determined by CMR was for AQ (logistic 
regression χ2=48, p<0.0001, 84% cases correctly classified), followed by 2DE (χ2=41, 
p<0.0001, 75%) and VA (χ2=39, p<0.0001, 74%). By the McNemar test, coronary territory 
regional function classification did not differ between CMR and AQ (6%, p=0.21), while 
2DE (24%, p<0.0001) and VA of GBPS (25%, p<0.0001) significantly underestimated 
regional abnormalities vs. CMR.
Conclusions: Global LV function by AQ GBPS and 2DE correlates strongly with CMR. 
Regional LV function by AQ GBPS correlates best with CMR. VA GBPS and 2DE appear 
to underestimate the degree of regional asynergy defined by CMR.
908-280 Cardiac SPECT/CT Utilization for the Assessment of 
Clinically Significant Coronary Artery Lesions With 
Respect to Coronary Calcium Score
Shmuel Rispler, Doron Aronson, Sobchi Abadi, Ariel Roguin, Edward Ghersin, Rafael 
Beyar, Ora Israel, Zohar Keidar, Rambam Health Care Campus, Haifa, Israel
Background: Coronary plaque and its associated coronary calcification may have only a 
weak correlation with the extent of histopathologic stenosis. The degree of vessel stenosis 
caused by the atherosclerotic plaque is largely determined by individual variations 
in coronary artery remodeling. The purpose of this study is to assess the relationship 
between coronary calcium score (CCS) and clinically significant coronary lesions.
Methods: 88 patients (pts) with confirmed or suspected ischemic heart disease underwent 
a single-session myocardial perfusion imaging SPECT and CT coronary angiography 
(SPECT/CACA) with a hybrid device (GE healthcare, Milwaukee, USA). The Agatston 
CCS was used to classify patients’ risk. Fused SPECT/CTCA images were used to detect 
clinically significant lesions (potentially requiring catheterization), defined as >50% stenosis 
by CTCA and reversible perfusion defects in the same territory demonstrated on SPECT.
Results: Thirty nine pts (44%) had CCS less than 100: All pts within this category did not 
have clinically significant coronary lesions.
Nineteen patients (22%) had CCS 101-400: In 8 pts with 16 coronary segments CTCA 
showed >50% coronary artery stenosis. Of these pts, one pt and 9 segments showed 
no evidence of ischemia on SPECT. Altogether 7 pts (37%) and 7 segments (9%) had 
clinically significant lesions.
Thirty patients (34%)had CCS >400: In 21 pts (38 coronary segments) the CTCA showed 
coronary disease. Of these, 11 pts (24 segments) had a negative SPECT study while 10 
pts (33%) with 14 coronary segments (12%) had clinically significant lesions.
Conclusions: In the presence of a high calcium score the use of functional assessment 
is paramount in determining the need for further coronary angiography, as functionally 
insignificant lesions do not benefit from revascularization.
908-281 Coronary Microvascular Dysfunction Is Related to 
Systemic Chronic Inflammation Status in Patients With 
Immune Mediated Inflammatory Diseases
Alejandro Recio-Mayoral, Olivier Harari, Justin Mason, Michael B. Rubens, Juan C. 
Kaski, Paolo G. Camici, MRC Clinical Sciences Centre, Imperial College, Hammersmith 
Hospital, London, United Kingdom, Cardiac and Vascular Sciences, St George’s 
Hospital, London, United Kingdom
Background: Patients suffering from immune-mediated inflammatory diseases, such 
as systemic lupus erythematosus (SLE) and rheumatoid arthritis (RA) show a higher 
cardiovascular morbidity and mortality secondary to accelerated coronary disease. 
We tested the hypothesis that a chronic inflammation status per se could be related to 
coronary microvascular dysfunction which is known to precede atherosclerosis in large 
vessels in patients with cardiovascular risk factors.
Methods: We measured absolute myocardial blood flow (MBF, ml/min/g) using positron 
emission tomography at rest and during intravenous adenosine (140 μg/Kg/min) in 8 SLE 
and 10 RA patients (47±8 years) without conventional cardiovascular risk factors and 
in 18 age and gender matched controls. To rule out coronary stenoses a multislice (64 
slices) computed tomography coronary angiography was performed in all the patients.
Results: Although there was no statistically significant difference in resting MBF between 
patients and controls (1.27±0.25 vs 1.11±0.23; p=0.06), during adenosine infusion MBF 
was diffusely reduced in patients compared with controls (2.72±0.84 vs 4.20±0.75; 
p<0.0001), resulting in a significantly reduced coronary flow reserve (CFR; adenosine/
resting MBF) in patients (2.24±0.74) compared with controls (4.00±0.83; p<0.0001). 
Mean disease duration was 18±11 and 14±6 years in RA and SLE respectively. In a 
multiple regression model, which included: age, disease activity scores, high sensitive 
CRP levels, and global and daily mean dose steroids administered, only the duration of 
disease was inversely and significantly related to CFR (r=-0.81; r2=0.65; p=0.033). Six 
patients showed ECG changes during adenosine stress and had a more severe reduction 
in CFR (1.73±0.88) with more years of disease (21±7) compared with those without ECG 
changes (CFR 2.49±0.54; p<0.006; duration of disease 14±5, p<0.032).
Conclusions: In patients with rheumatic diseases without conventional cardiovascular risk 
factors, a long duration of a chronic inflammation status induces coronary microvascular 
dysfunction which can result in reductions of CFR severe enough to cause myocardial 
ischemia.
908-282 Radionuclide Determination of Therapeutic 
Angiogenesis. Study from Critical Limb Ischemia 
Patients
Gen Takagi, Masaaki Miyamoto, Masahiro Yasutake, Yoshimitsu Fukushima, Shinichiro 
Kumita, Hiroshi Mizuno, Shuhei Tara, Hitoshi Takano, Koji Kato, Ikuyo Takagi, Kyoichi 
Mizuno, Nippon Medical School, Tokyo, Japan
Background: The implantation of autologous bone marrow mononuclear cells, which 
contain endothelial progenitors, into ischemic limbs is effective therapies in patients with 
critical limb ischemia.However, clinical evaluation of anginogenesis is not established. 
We utilized radionuclide approach, which is 99mTc-marcoaggregated albumin perfusion 
scanning (MAA) and 99mTc-tetrofosmin perfusion scanning (TF) to determine the 
efficacy of autologous bone marrow mononuclear cell implantation (BMCI) to the critical 
limb ischemia at clinical setting, and this method was compared with other blood flow 
examination.
Methods: Limb ischemia was confirmed by digital subtraction angiography in all patients. 




After screening for preexisting coronary artery disease, cerebrovascular disease and 
malignancy, patients suffering (Fontaine class 4) from arteriosclerosis obliterans or 
Buerger’s disease were treated with BMCI (n=8, 60 ± 18 y/o). Bone marrow mononuclear 
cells (2.6 - 6.5 x 109 cells in total) were administered into calf and foot muscles of ischemic 
limbs. Skin blood flow was evaluated by transcutaneous oxygen tension (TcPO2), ankle-
brachial index (ABI), TF and intra-aortic MAA. Those examinations were repeated before 
and 4 weeks after the BMCI.
Results: 4 weeks after the BMCI, MAA was significantly increased (11.1 ± 3.3 to 18.1 ± 
4.7 count ratio / pixel, P < 0.05). There was a tendency to increase in TF (0.7 ± 0.2 to 0.8 
± 0.3 count ratio / pixel, NS), however which did not reach statistically significance. Skin 
perfusion was significantly increased which determined by TcPO2 (22 ± 14 to 43 ± 16 
mmHg, P < 0.05). ABI was not changed (0.7 ± 0.3 to 0.7 ± 0.2, NS). Adverse events did 
not occur during the 4 weeks after the BMCI.
Conclusions: Despite of invasive approach, MAA accurately reflected mature sized 
angiogenesis 4 weeks after BMCI (MAA refers 20 - 60 μm sized vascular bed). On the 
other hand, non-invasive TF examination, which refers < 20 μm sized vessel and muscle 
viability, easily reflect tissue inflammation if ischemic ulcer is exist. BMCI also increased 
skin perfusion. Thus, MAA becomes an important angiogenesis evaluation method after 
therapeutic BMCI especially whom complicated with ischemic ulcer.
908-283 An Automated Approach to Quantify Myocardial Blood 
Flow and Coronary Flow Reserve From Rb-82 PET
Krishnendu Saha, Bai-Ling Hsu, Shelby J. Cullom, Paul Helmuth, Timothy M. Bateman, 
James A. Case, Aspire foundation, Kansas City, MO, Cardiovascular Imaging 
Technologies, LLC, Kansas City, MO
Background: Quantitation of absolute myocardial blood flow (MBF) and flow reserve 
(CFR) is a valuable adjunct to perfusion imaging alone for the diagnosis of coronary 
artery disease. Objective measurement of MBF and CFR would standardize clinical 
values, improve reproducibility and promote clinical utilization. We developed and tested 
new algorithms that automatically identify myocardial boundaries and blood pool regions 
for the calculation of MBF and CFR using rest/stress Rb-82 PET.
Methods: Ten patients having rest/pharmacological stress Rb-82 myocardial perfusion 
PET on a Siemens Biograph-16TM PET/CT scanner were studied (3 normal interpretation, 
7 abnormal). The list mode image data was processed for estimating the regional MBF 
and blood pool input functions by an automated myocardial boundary detection approach 
[Saha et al. IEEE NSS/MIC 2006]. Flow values were calculated after mathematically fitting 
the input function to a simple compartmental model. MBF/CFR values were calculated for 
18 normal (6 each LAD, RCA, LCX) and 54 abnormal (18 each LAD, RCA, LCX) vascular 
territories (total-90 vessels).
Results: Mean normal MBF (ml/gm/min) was 2.3 ± 0.6 (stress) vs. 0.7 ± 0.2 (rest) 
(P<0.0001). Mean normal CFR was 2 times greater compared to the abnormal regions 
(3.4 ± 1.0 / 1.7 ± 0.3, P=0.0007).
Conclusions: This automated approach to quantify MBF and CFR agree with values 
reported by other techniques (literature average MBF: 2.8 (stress), 0.9 (rest), CFR: 3.7 
[as summarized by DeKemp et al. JNC 2007]).
908-284 Inflammation in Coronary Plaques Detected by 
Combined 18-Fluorodeoxyglucose Positron Emission 
Tomography and 64-Slice Multidetector Computed 
Tomography Imaging Correlates With Circulating 
Biomarkers of Inflammation
Ian S. Rogers, Khurram Nasir, Amparo L. Figueroa, David A. Vermylen, Ricardo C. Cury, 
Udo Hoffmann, Thomas J. Brady, Ahmed Tawakol, Massachusetts General Hospital, 
Boston, MA, Northwestern University, Feinberg School of Medicine, Chicago, IL
Background: 18-FDG PET imaging has been shown to provide an accurate measure 
of plaque inflammation in the carotid circulation, correlating well with histologic evidence 
of inflammation. We recently demonstrated the feasibility of plaque imaging of the 
coronary circulation. Here we determine the correlation between the inflammatory signal 
detected within coronary plaques using 18-FDG PET-CT and circulating biomarkers of 
inflammation.
Methods: Twenty-five patients (mean age 57.9 ± 9.8 years, 72% male) who underwent 
coronary angiography for chest pain were studied. Ten patients underwent PCI for ACS, 5 
underwent PCI for stable angina; and 10 with stable angina underwent diagnostic cath but 
did not require PCI. 64-slice MDCT angiography was performed followed by PET imaging 
with 13mCi 18-FDG. PET imaging was done 3 hours after FDG injection. Images were 
coregistered, SUVs were obtained at the locations of interest, and target to background 
ratios (T/B) were calculated. Circulating biomarkers of inflammation were measured via 
multiplexed immunoassay.
Results: The plaque inflammatory signal, measured as FDG activity (T/B) in the plaques 
requiring PCI for ACS or stable angina, correlated well with levels of CRP (r = 0.58, p = 
0.0369), IgM (r = 0.77, p = 0.0022), IL-12 p70 (r = 0.62, p = 0.0243), and TNF-α (r = 0.56, 
p = 0.0488). The correlations were preserved when the inflammatory signal associated 
with remotely stented plaques in the stable angina patients was added to the analysis: 
CRP (r = 0.52, p = 0.0109), IgM (r = 0.69, p = 0.0003), IL-12 p70 (r = 0.56, p = 0.0056), 
and TNF-α (r = 0.41, p = 0.0489). Finally, a statistically significant difference in log CRP 
and IL-12 p70 was detected between the patients stented for ACS and the patients 
stented for stable angina (p = 0.0201 and p = 0.0208, respectively).
Conclusions: This analysis demonstrates that the inflammatory signal of coronary 
plaques, determined with FDG PET, correlates with a number of circulating biomarkers 
of inflammation. Accordingly, this observation further supports the hypothesis that plaque 
inflammation can be measured by PET imaging, an approach that may prove useful for 
assessment of risk and response to therapy.
908-285 Is Hyperdynamic Left Ventricular Ejection Fraction a 
Poor Prognostic Factor?
Vinod Raxwal, Lalit Verma, Dhanunjaya Lakkireddy, Thomas Rosamond, James Vacek, 
David Wilson, Robert Candipan, Peter Tadros, Kansas University Medical Center, 
Kansas City, KS
Background: Left ventricular ejection fraction (LVEF) is an important predictor of mortality. 
However it has not been well studied if hyperdynamic LVEF has the same prognosis as 
normal LVEF.
Methods: We studied 11469 patients undergoing exercise stress echocardiogram at 
Kansas university medical center. Patients with EF (>55%) were included in the study and 
stratified into 2 groups normal LVEF 55-65% (n=11131) and hyperdynamic LVEF >65% 
(n=338).. Exclusion criteria - any mitral or aortic regurgitation, greater then mild tricuspid 
or pulmonary insufficiency, enlarged left ventricular end diastolic dimension (female >5.3 
cm, male >5.9 cm).
Patients were followed from 1998 through April 2005. End point was all cause mortality. 
Survival curves of patients grouped by LVEF status were calculated by the Kaplan-Meier 
method and compared with the log-rank test.
Results: Mean follow up was 3.5±2 years. Mean age of hyperdynamic LVEF group was 
56±13 versus 52±13 years for the normal LVEF group. Prevalence of HTN, DM and 
hypercholesterolemia in patients with hyperdynamic LVEF was 37%, 8%, and 13% and 
in the normal LVEF group prevalence was 26%, 5% and 15% respectively. Mean exercise 
capacity for hyperdynamic LVEF group was 8.7±3 versus 10.4±4 METs for normal LVEF 
group. During the follow up 203 patients died 2.7% with hyperdynamic LVEF versus 1.7% 
with normal LVEF (p<0.005).
Conclusion: Patients with hyperdynamic LVEF were older with lower exercise capacity 
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909-250 Stress Myocardial Perfusion SPECT is Predictive of the 
Long-Term Therapeutic Benefit of Revascularization 
Versus Medical Therapy
Rory Hachamovitch, Heidi Gransar, Xingping Kang, Sean W. Hayes, Ishac Cohen, John 
D. Friedman, Louise E. Thomson, Guido Germano, Daniel S. Berman, Cedars-Sinai 
Medical Center, Los Angeles, CA
Background: Although the prognostic value of stress myocardial perfusion SPECT 
(MPS) is well defined, the identification of long-term post-MPS therapeutic benefit with 
revascularization (REV) versus medical therapy (REV) is unknown.
Methods: We identified 14,172 patients (pts) who underwent MPS. Pts with prior 
CABG were excluded leaving 10,609 pts who were followed up (FU; 92% at 3.0±2.2 
yrs; Age 65±13). Pts underwent stress gated myocardial perfusion MPS. Scans were 
scored using a 20 segment/5 point visual scale; summed stress (SSS), summed rest 
(SRS), and summed difference scores (SSS-SRS or SDS) were calculated. To correct 
for nonrandomized post-MPS pt therapy, referral to REV was modeled using logistic 
regression and each pt’s predicted probability of REV was included in all survival analyses 
as a correction factor. Cox proportional hazards analysis (CPH) was used to risk-adjust 
survival analyses.
Results: Early REV (<60 days post-MPS) was performed in 890 pts (8.4%). All-cause 
death (ACD) occurred in 2,627 (25%) pts. The variables most predictive of early REV 
included pt symptoms, cardiac risk factors, response to stress and nuclear data, with 
ischemia the most predictive single variable. The CPH model most predictive of ACD 

















included age, SRS, SDS, type of stress, REV, various clinical variables with an interaction 
between REV and SDS (overall χ2=530, p<0.0001). Based on this model, the ischemia 
threshold for REV was at 10% of the myocardium (hazard ration (HR) 0.98). At 15% 
and 20% ischemia, the HR were 0.89 and 0.81, respectively, indicating 11% and 19% 
reduction in ACD over the FU.
Conclusions: In this observational series with longer-term follow up, a threshold of 
10% of the myocardium ischemic was found to define pts with a survival benefit from 
revascularization over medical therapy with increasing amounts of ischemia associated 
with increasing survival benefit.
909-251 Enhancement of Nuclear Cardiac Laboratory Efficiency: 
Multicenter Evaluation of a New Postprocessing 
Method With Depth-Dependent Collimator Resolution 
Applied to Full and Half-Time Acquisitions
Carmelo V. Venero, Alan W. Ahlberg, Timothy M. Bateman, Deborah Katten, Staci A. 
Courter, A Iain McGhie, Ryan D. Philips, James A. Case, Robert Golub, S. James 
Cullom, Gary V. Heller, Hartford Hospital, Hartford, CT, Mid America Heart Institute, 
Kansas City, MO
Background: A recently developed iterative reconstruction algorithm with depth-
dependent resolution recovery (Astonish - Phillips Medical System) has the potential to 
shorten SPECT acquisition time without sacrificing image quality, interpretive certainty 
or diagnostic accuracy.
Methods: We studied 221 patients (94 with catheterization, 18 low likelihood for CAD 
and 109 with known CAD) from 3 nuclear cardiology laboratories having clinically 
indicated rest/stress Tc-99m sestamibi or tetrofosmin SPECT. Acquisition followed ASNC 
guidelines (64 projections, 20-25 seconds). Processing of the full data set included filtered 
back projection (FBP) and Astonish (FTA). 32 projection data sets were created by full 
data set stripping and processed with Astonish (HTA). A consensus interpretation of 3 
blinded readers was performed for image quality, interpretative certainty and diagnostic 
accuracy.
Results: Stress and rest perfusion image qualities (excellent/good) were 87.8%/83.3% 
(FBP), 97.7%/95.9% (FTA) and 96.8%/95.5% (HTA) respectively (p <0.001). Interpretative 
certainty and diagnostic accuracy (figure) were similar with FBP, FTA and HTA.
Conclusions: Astonish processing, which incorporates depth-dependent resolution, 
improves image quality without sacrificing interpretative certainty or diagnostic accuracy. 
Hence, half acquisition (ASNC standards) can be successfully utilized to enhance 
laboratory efficiency.
909-252 Role of Myocardial Perfusion Imaging and Estrogen 
Status in Risk Stratification of Coronary Artery Disease 
in Women
Nitesh Sood, Fawad Kazi, Deborah Katten, Justin Lundbye, Gary V. Heller, Hartford 
Hospital, hartford, CT
Background: The relationship between estrogen status in women with suspected 
coronary artery disease (CAD) and risk stratification with exercise testing alone or with 
stress myocardial perfusion imaging (MPI) is unknown.
Methods: Women without CAD, with an Intermediate or High pretest likelihood (n=2000) who
underwent Exercise tolerance test /Tc99 Sestamibi MPI were categorized as Low, 
Intermediate or High based on their Duke treadmill score and according to their 
menopausal status into premenopausal and postmenopausal, on or off hormone 
replacement therapy (HRT). MPI was classified as normal SSS (0-3) or abnormal SSS 
(4 or greater). Mean follow-up of 2.4±1.2 years was established by scripted letters or 
telephone calls. A Composite end point comprising of Cardiac death, Revascularization 
(>60 days), and Non-fatal Myocardial Infarction was calculated.
Results: Women with an Intermediate DTS (n=948) (-10 to 4) had an overall composite 
end point of 6.7%, 7.6% and 6.6% in premenopausal (n=194), postmenopausal on(n=512) 
and off(n=242) HRT respectively. Abnormal MPI identified women at higher risk of adverse 
events within each group, 37.5 %, 33% and 51% respectively. (p<0.001)
Conclusion: Myocardial Perfusion Imaging provides incremental risk stratification of 
women with an Intermediate DTS, regardless of Estrogen status (Pre-menopausal and 
postmenopausal on and off hormone replacement therapy) by identifying those at high 
risk of cardiac events.
909-253 Assessment of Imaging Properties of a New F-18 
Labelled Flow Tracer in a Pig Model
Stephan G. Nekolla, Sibylle Reder, Takahiro Higuchi, Gitti Dzewas, Torsten Poetko, 
Anne Preissl, Marc Huisman, M. Yu, S. Robinson, David Casebier, Markus Schwaiger, 
Nuklearmedizinische Klinik der TU Muenchen, Muenchen, Germany
Background: Almost all myocardial PET flow agents are labeled with short lived isotopes 
which clearly limits their clinical usefulness. Thus, long lived tracers would offer substantial 
advantages. Therefore, we evaluated a new F-18 labelled agent BMS-747158-02 (F-18 
BMS) in normal and pigs with induced ischemia and assessed several quantitative 
imaging parameters.
Methods: 12 anesthetized, young domestic pigs were imaged in a PET system in two 
groups. In group I (n=6), no intervention was performed. In group II (n=6), a two minute 
LAD occlusion during adenosine stress followed by reperfusion was performed to induce 
ischemia. After transmission, the PET dynamic acquisitions were as follows: NH3 rest, 
NH3 adenosine stress, F-18 BMS rest and F-18 BMS adenosine stress. In group II, the 
NH3 stress study was omitted. Injected doses were 700 MBq (NH3) and 100 and 200 
MBq (F-18 BMS), respectively. Polar maps were used to quantitative myocardial uptake 
and these were used to create normal databases. Uptake ratios (myocardium to blood, 
liver and lung) were determined at 5, 10 and 20 minutes. Compartmental modelling was 
used for flow quantification. Myocardial blood flow was compared to the results from 
radioactive microspheres measurements for both groups.
Results: Normal uptake patterns showed no significant differences for mean and 
variability in the segments. In all segments and in all study types, the relative error in 
the segments was less than 10%. Tracers reached a stable phase after 5 minutes. F-18 
BMS showed significantly better uptake ratios in all cases as compared to NH3. For 
the myocardium/blood and myocardium/liver a more than twofold increase and for the 
myocardium/lung ratio a three fold improvement was observed. Combining rest and stress 
flow values, linear correlation between myocardial blood flow assessed by radioactive 
microspheres and 18-F BMS was excellent for flows up to 2.7 ml/min/g. No significant 
difference between normal flow databases for NH3 and 18-F BMS was found.
Conclusions:
18-F BMS-747158-02 is a promising new flow tracer with very high and specific myocardial 
uptake, an up to threefold increase in target to background ratio and the potential for 
absolute flow quantification.
909-254 Quantitative Analysis of Regional Myocardial Blood 
Flow with Perfusion Magnetic Resonance Imaging 
after Acute Myocardial Infarction correlates with 13N-
Ammonia Positron Emission Tomography
Karl H. Schuleri, Kakuya Kitagawa, Riikka Lautamäki, Robert Evers, Frank M. Bengel, 
Albert C. Lardo, Johns Hopkins University, Baltimore, MD
Background: PET is currently considered a noninvasive gold standard for quantification 
of myocardial blood flow (MBF). Cardiac 3T-MRI is an emerging powerful clinical tool. 
However, direct validation of 3T-perfusion MRI after myocardial infarction (MI) has not 
been reported. The purpose of this study was compare absolute MBF measurements 
from 3T-MRI and 13N-ammonia PET post MI.
Methods: MI was induced in 5 minipigs by LAD occlusion followed by reperfusion. PET 
and 3T-MRI studies were performed on the same day 1or 3 days post MI.Gd first pass 3T-
MRI was obtained at rest. MBF (ml/min/g) was quantified by using a Patlak plot analysis. 
From dynamic 13N-ammonia PET studies, MBF was quantified by fitting to a validated 
3-compartment model. Quantitative MBF measurements from 3T-MRI were compared to 
that of PET using a modified 17 segment AHA model.
Results: PET (Fig. A) and MRI (Fig. B) showed similar distribution of the infarct location in 
left ventricular polar plots. Quantitative 3T-MRI MBF measurements showed a moderate 
correlation with percent uptake of ammonia (R=0.44; p<0.0001), and PET-derived absolute 
MBF(R=0.46; p<0.0001)(Fig. C). Bland-Altman Analysis of PET and MRI absolute MBF 
demonstrated a mean difference -0.07 ml/min/g. . 




Conclusion: Quantitative two-compartment analysis of myocardial perfusion MRI using 
a Patlak plot approach provides an accurate assessment of absolute regional MBF at 
rest post MI. Further evaluation over a wider range of flow, including high stress flow is 
warranted.
909-255 Assessment of Left Ventricular Remodeling and 
Myocardial Perfusion by SESTAMIBI-TC99M Imaging 
Pre and Post Cardiac Resynchronization Therapy
Simone C S Brandao, Maria Clementina Giorgi, Silvana D. Nishioka, Viviane Hotta, 
Marcelo L. Vieira, Martino Martinelli Filho, Marisa Izaki, José Soares Jr., Willian Chalella, 
José Cláudio Meneghetti, Heart Institute of HCFMUSP, Sao Paulo, Brazil
Background: Ventricular dyssynchrony induces myocardial perfusion imbalance and 
reduces cardiac efficiency. The aim of this study was to prospectively assess the effects of 
cardiac resynchronization therapy(CRT) on left ventricular(LV) remodeling and myocardial 
perfusion at rest and after adenosine stress pre and post CRT by sestamibi-Tc99m gated 
photon emission computed tomography myocardial perfusion imaging(GSPECTMPI). 
Methods: Twenty one patients (60+/-11 years; 48% men, QRS ≥ 120 ms) with non-
ischemic cardiomyopathy, heart failure and functional class (FC) III or IV who underwent 
CRT were included. They underwent GSPECTMPI at rest and post adenosine stress 
pre and post CRT. We analyzed left ventricular end-diastolic(LVEDV) and end-systolic 
volumes(LVESV), left ventricular ejection fraction (LVEF), LV myocardial walls sestamibi-
Tc99m uptake(%), myocardial septal/lateral walls uptake ratio and defect scores in 20 
segments of LV(0- 4 scores, being 0=normal uptake and 4=absent uptake). p value<0.05 
statistically significant. Results: Post CRT, 14(67%) patients were in FC I, 4(19%) patients 
in FC II and 3(14%) patients remained in FC III. A statistically significant reduction was 
observed in LVEDV(from 360±163ml to 301±142ml, p=0.001) and LVESV(from 292±142 to 
244±168ml, p=0.02) and a significant increase in LVEF(from 19±9% to 25±13%, p=0.02). 
Global hypoperfusion burden decreased from 16±9% to 11±9%(p=0.001) and summed 
scores from 12±8 to 9±7(stress), p=0.001; from 8±7 to 5±6(rest), p=0.02, but there were 
not changes in summed difference scores(from 3±2 to 4±2, p=0.48). Sestamibi-Tc99m 
uptake increased in septal wall(p=0.0001) and decreased in lateral wall(p=0.006). Rest 
septal/lateral uptake ratio changed from 0.77±0.13 to 0.87±0.11(p<0.0001). Conclusions: 
In severe non-ischemic cardiomyopathy patients, CRT decreased global hypoperfusion 
burden and improved septal/lateral walls myocardial perfusion ratio. However, the 
summed difference scores did not show significant changes. Moreover, CRT provided LV 
reverse remodeling and augmented LV performance. These favorable modifications may 
be related with the clinical improvement observed in these patients.
909-256 Silent Ischemia Revisited: Results of 10-Year Follow-Up 
in Patients With Symptomatic and Silent Exercise-
Induced Ischemia on Myocardial Perfusion SPECT
Aiden Abidov, Sean W. Hayes, John D. Friedman, Xingping Kang, Ishac Cohen, Guido 
Germano, Louise Thomson, Rory Hachamovitch, Daniel Berman, Cedars-Sinai Medical 
Center, Los Angeles
Background: We sought to evaluate comparative prognostic value of silent and 
symptomatic exercise-induced ischemia (ExI) during the exercise MPS on long-term (10 
year) all-cause mortality (ACM) in pts with known or suspected CAD.
Methods: Study population comprised of 8,750 pts (34% women, mean age 65±12 yrs) 
free of cardiomyopathy/valve disease, who underwent stress MPS and then were followed 
up for 10.0±1.7 yrs. The pts were considered to have silent ExI if they had no anginal 
symptoms or anginal equivalents during the exercise MPS study and the MPS showed ≥ 
5% ischemic myocardium (20 segment, 5 point scoring). Multivariable Cox proportional 
hazards analysis was used to assess the prognostic value of clinical/MPS variables in 
predicting ACM. Deaths were identified through the hospital-based patient information 
system (WebVS) and the Social Security Death Index.
Results: Compared to pts with symptomatic ExI (n=932, 11%), pts with silent ExI 
(n=1749, 20%) had less severe ischemic perfusion defect (PD) as well as lower peak HR 
(both p<0.001), but they did not differ significantly in age, gender, diabetes, hypertension, 
dyslipidemia, % with known CAD, or exercise duration on Bruce protocol. There were 
more pts with silent ExI among diabetic pts compared to non-diabetics (28% vs 17%, 
p<0.001). During the follow-up there were 1590 deaths. In pts with silent ExI, annualized 
unadjusted ACM rate was equal to those in pts with symptomatic ExI (2.8%/yr in both, 
p<0.001 vs those with no ischemia). Extent and severity of the ischemic PD in pts with 
silent ExI was a significant multivariable predictor of 10-year mortality after adjusting for 
all other significant clinical and historical variables. Adjusted ACM rate was found to be 
similar in pts with silent and symptomatic ExI at any level of the ischemia category (mild, 
moderate or severe).
Conclusions: Compared to symptomatic ExI, silent ExI is associated with lower peak 
HR and less severe ischemic PD on stress MPS. Our findings confirm an association of 
silent ExI and diabetes. Silent ExI is an independent marker of long-term (10 year) all-
cause mortality in patients referred to stress MPS with a prognostic impact similar to that 
in symptomatic inducible ischemia.
909-257 Application of Simultaneous Gd-153 Line Source 
Attenuation Correction to Half-Time Stress Only SPECT 
Acquisitions: A Multicenter Clinical Evaluation
Timothy M. Bateman, Gary V. Heller, A. Iain McGhie, Staci A. Courter, Kevin F. Kennedy, 
Deborah Katten, Robert Golub, James A. Case, S. James Cullom, Mid America Heart 
Institute, Kansas City, MO, Hartford Hospital, Hartford, CT
Background: Stress-only myocardial perfusion SPECT is accurate and efficient when 
combined with line-source attenuation correction (LSAC). New iterative algorithms for 
scatter compensation (SC) and depth-dependent collimator resolution (RR) can shorten 
image acquisition by 50% with equivalent quality and accuracy compared to conventional 
scans. It is uncertain if this important advance is applicable to stress-only SPECT: the 
short imaging time may impact transmission scan (TX) quality.
Methods: 110 patients (59% men, mean BMI 32, 44% exercise) from 3 labs had 64 
angle/180o rest/stress Tc-99m ECG-gated SPECT with simultaneous Gd-153 LSAC: 29 
had <5% likelihood for CAD and 92 had coronary angiography (20 = normal; 23 = SV-
CAD; 49 = MV-CAD) (50% stenosis). The 64 angle “full-time” (FT) stress scans were 
retrospectively ‘stripped’ to create 32 angle/180o “half-time” (HT) scans for the emission 
and TX projections. Astonish (Philips, Milpitas, CA) processing with AC, SC, and RR was 
applied to the FT and HT data. FT and HT TX maps were reconstructed using a previously 
described Bayesian iterative method (Case, JNC 14: 324, 2007). Blinded comparison 
was made by consensus of 3 readers (TMB, GVH, AIM) of stress-only FT-AC and HT-AC 
studies. Quality was scored as excellent/good, fair or poor and interpretive certainty as 
def abn, prob abn, equivocal, prob nl and def nl. Sensitivity, specificity, normalcy, summed 
stress score (SSS) (17-segment model) and LVEF were compared.
Results: Comparing FT-AC vs HT-AC, quality was excellent/good in 87% vs 89%, 
interpretive certainty was 95% vs 95%, sensitivity was 86% vs 82%, specificity was 63% 
vs 82%, normalcy was 78% vs 100%, SSS for CAD pts was 10 vs 9 and for non-CAD pts 
2.0 vs 1.8 (all p=ns). Mean LVEF was 0.78 EF points lower (p=0.03) by FT-AC. Perceived 
need for a rest scan was 21% for both.
Conclusions: Stress-only imaging with line-source AC using Astonish half-time 
acquisition provides high quality images that can be interpreted with certainty, resulting in 
diagnostic accuracy equivalent to full-time acquisitions. Stress-only half-time attenuation-
corrected Astonish imaging can significantly improve operational efficiency without 
sacrificing accuracy.
909-258 Comparison of Myocardial Viability Assessed With 
Contrast Enhanced Magnetic Resonance Imaging and 
Nuclear Imaging
Stijntje D. Roes, Theodorus A. Kaandorp, Maureen M. Henneman, Nina Ajmone, Jos 
J. Westenberg, Marcel Stokkel, Hildo J. Lamb, Ernst E. van der Wall, Albert de Roos, 
Jeroen J. Bax, Leiden University Medical Center, Leiden, The Netherlands
Background: The study purpose was to compare myocardial viability assessed with 
contrast enhanced MRI (ce-MRI) and nuclear imaging in patients with severe ischemic 
LV dysfunction.
Methods: Cine MRI, ce-MRI, 99m Tc-tetrofosmin single photon emission computed 
tomography (SPECT) and 18F-FDG SPECT was performed in 25 patients with severe 
ischemic LV dysfunction (EF 25 ± 11%). Segments (17-segment model) were given a 
wall motion score (0: normokinesia - 4: dyskinesia) and a scar score (0: no infarction - 
4: 76-100% transmurality). 99m Tc-tetrofosmin and 18F-FDG segmental tracer uptake was 
determined (0: tracer activity > 75% to 3: tracer activity < 25%). Dysfunctional segments 
were categorized in viability patterns assessed with SPECT: normal pattern (normal 
perfusion and metabolism), mismatch (decreased perfusion, increased metabolism), mild 
match and severe match (mild and severe decrease in perfusion and metabolism). One-
way ANOVA analysis was used to compare scar score.
Results: Abnormal wall motion was seen in 289 (68%) segments. Mean scar score was 
0.3 ± 0.7 in segments with normal viability, 1.0 ± 1.2 in mismatch, 1.3 ± 1.0 in mild match, 
2.7 ± 1.0 in severe match (p<0.001, NS mismatch - mild match). Figure 1 shows the 
relation between MRI and SPECT.
Conclusions: Agreement between MRI and nuclear imaging for assessment of viability is 
strong in segments with transmural infarction on ce-MRI. However, non-enhanced tissue 
on ce-MRI can be normal or jeopardized (perfusion-metabolism mismatch) myocardium. 

















909-259 The Combination of Cardiac I-123 
Metaiodobenzylguanidine and Subclinical 
Hypothyroidism Identifies Patients With Chronic Heart 
Failure at Higher Risk for Poor Outcome
Taku Yasui, Takahisa Yamada, Yuji Okuyama, Takasi Morita, Shoji Sanada, Yoshio 
Furukawa, Yasumasa Tsukamoto, Keiji Okuda, Masaharu Masuda, Yusuke Iwasaki, 
Masatake Fukunami, Osaka General Medical Center, Osaka, Japan
Background: Cardiac Metaiodobenzylguanidine (MIBG) imaging provides prognostic 
information in chronic heart failure (CHF) patients. Subclinical hypothyroidism (defined as 
an elevated thyroid stimulating hormones and a normal free thyoxine level; SH) had also 
been reported to be associated with poor prognosis in CHF patients. However, there is no 
information available on the prognostic significance of MIBG and SH in CHF patients.
Methods: We prospectively studied 93 CHF patients without overt thyroid dysfunction, 
with radionuclide left ventricular (LV) ejection fraction less than 40% (28±7%). MIBG 
was performed in all patients, and washout rate (WR) was calculated from the chest 
anterior view images obtained at 20 and 200 min after isotope injection. Abnormal WR 
was defined as >27%.
Results: For a mean follow-up period of 5.0±3.2 yrs, 41 of 93 patients had poor outcome 
(cardiac death and hospitalization for heart failure worsening). At multivariate Cox 
analysis, abnormal WR and SH were significantly independently associated with poor 
outcome (p=0.007 and p=0.004, respectively). Kaplan-Meier analysis revealed that poor 
outcome was significantly more often observed in patients with abnormal WR with than 
without SH (93% vs. 53%, p<0.05), and in patients without SH with than without abnormal 
WR (53% vs. 23%, p<0.001).
Conclusion: SH might provide additional information on poor outcome in CHF patients 
who were evaluated by MIBG. 
909-260 Quarter-time myocardial perfusion SPECT using Wide 
Beam Reconstruction
E. Gordon DePuey, Srinivas Bommireddipalli, Marvin Friedman, Ilya Beletsky, St. Luke’s-
Roosevelt Hospital, New York, NY
Background: Compared to filtered backprojection and iterative reconstruction with 
OSEM, wide beam reconstruction (WBR), which incorporates resolution recovery and 
models noise during reconstruction without applying a post-processing filter, has been 
reported to allow half-time gated myocardial perfusion SPECT acquisition with preserved 
diagnostic quality. We postulated that with further noise modelling even shorter acquisition 
times would be possible.
Methods: The half-time WBR algorithm was modified for “quarter-time” acquisitions 
based upon anthropomorphic cardiac phantom data and a pilot group of 48 patients 
(pts). Pilot pts underwent 180-degree, 64-stop, full-time single-day rest (25 sec/stop) 
and stress (20 sec/stop) and then “quarter-time” either rest (6 sec/stop) (n=27 pts) or 
stress (4 sec/stop) (n=21pts) Tc-99m sestamibi SPECT using a 90º-angled dual-headed 
scintillation camera with high resolution parallel-hole collimators. Subsequently, using the 
same protocol, 26 consecutive pts (11 men, 15 women, mean weight= 199.8 lbs., mean 
chest circumference 41.9 in.) were imaged both at rest and stress prospectively with both 
full-time OSEM and “quarter-time” WBR using the modified algorithm. Blinded observers 
graded both perfusion and gated scans for quality (1=poor to 5=excellent) and evaluated 
perfusion defect characteristics.
Results: For the 26 prospective pts mean image quality for rest full-time OSEM was 3.7 
and quarter-time WBR 3.7; for summed stress SPECT 4.1 vs. 4.8; and for gated post-
stress SPECT 3.7 vs 4.2 (p’s NS). Perfusion defects present in 5 stress scans and 4 rest 
scans demonstrated similar extent and severity with full time OSEM vs. “quarter-time” 
WBR. Mean LVEF was 60.1 + 5.1 with OSEM vs. 52.9 + 7.0 with WBR (p<.00001).
Conclusions: For perfusion SPECT “quarter-time” WBR affords rest and summed and 
gated post-stress image quality equivalent to full-time OSEM. As reported previously for 
half-time WBR, LVEFs are lower for “quarter-time” WBR than for full-time OSEM.
909-261 Differences in Left Ventricular Ejection Fraction 
Assessment Between Transthoracic Echocardiography 
and Cardiac Gated Rubidium Positron Emission 
Tomography
Telly A. Meadows, Shashi Khandekar, Richard C. Brunken, Manuel D. Cerqueira, Wael 
A. Jaber, Cleveland Clinic, Cleveland, OH
Introduction: Left ventricular ejection fraction (EF) is a powerful prognostic marker 
of mortality and morbidity in ischemic and non-ischemic cardiomyopathies. EF 
measurements determine eligibility for cardiac defibrillators and biventricular pacemakers 
and reproducible measurements of EF are required for optimal patient care. Discrepancies 
in EF values have been noted between various imaging techniques. Because of superior 
spatial resolution, we hypothesized that EF values from cardiac gated rubidium positron 
emission tomography (PET) would compare favorably with those from TTE.
Methods: Cardiac PET and TTE were performed within three months of each other in 467 
consecutive patients from March of 2006 to June of 2007. EF by PET using 4D MSPECT 
was compared to TTE within gender groups. A Spearman rank correlation analysis and 
the Bland-Altman method for bias determination were used for statistical comparisons.
Results: Of the 467 patients, 74% were male and 26% were female. The overall mean EF 
by TTE in the cohort was 33±15% with a corresponding mean EF of 38±16% in females 
and 31±15% in males. PET EF values correlated highly with TTE measurements in both 
male (correlation coefficient 0.76; p<0.001) and female patients (correlation coefficient 
0.84; p<0.001). Bias analysis yielded an overall PET bias of -0.1%.
Conclusion: In contrast with SPECT-measured EF, PET derived measurements of EF 












All 467 33 ± 15 33 ± 14 0.79 <0.001 0.1
EF ≤ 
35% 309 23 ± 7 25 ± 8 0.52 <0.001 2.4
EF > 
35% 158 52 ± 7 47 ± 12 0.63 <0.001 -4.4
Female 123 38 ± 16 39 ± 16 0.84 <0.001 1.1
EF ≤ 
35% 65 24 ± 7 28 ± 9 0.52 <0.001 3.7
EF > 
35% 58 53 ± 7 52 ± 12 0.69 <0.001 -1.8
Male 344 31 ± 15 31 ± 13 0.76 <0.001 -0.3
EF ≤ 
35% 244 23 ± 7 25 ± 8 0.51 <0.001 2.0
EF > 
35% 100 51 ± 7 45 ± 11 0.55 <0.001 -5.9
909-262 Prospective Multicenter Clinical Evaluation of Rapid 
SPECT Myocardial Perfusion Upright Imaging
Jamshid Maddahi, Ricardo Mendez, Hetal Babla, Chuanyong Bai, Samia Arram, 
Richard Conwell, David Geffen School of Medicine at UCLA, Los Angeles, CA
Background: A novel 3D iterative image reconstruction technique (3D-OSEM) has been 
developed, which in phantom and retrospective clinical studies (in fifty patients), yielded 
comparable image quality at one half the image acquisition time.
Methods: In this study, the standard (STD) and rapid (RAPID) imaging protocols were 
prospectively compared in 204 consecutive patients (127 males) from 10 US institutions, 
with respect to quantitation of end-diastolic volume (EDV), end-systolic volume (ESV), 
left ventricular ejection fraction (LVEF), and perfusion defect severity. Patients underwent 
rest-stress gated SPECT upright imaging, using a Digirad camera and same-day low 
dose/high dose Tc-99m labeled agent protocol. STD and RAPID image sets were 
acquired for an average of 6.4 and 3.5 minutes for stress and 7.8 and 4.1 minutes for 
rest studies. Perfusion defect severity was quantitated as % normal in each of the three 
coronary territories.
Results: There was a high correlation between the RAPID and STD gated stress images 
for measurement of EDV (Y=0.99X, R=0.99 ), ESV (Y=1.0X, R=0.99), and LVEF (Y=1.0X, 
R=0.96). There was no significant difference (p=ns) between STD and RAPID stress 
and rest images with respect to quantified perfusion defect severity in each of the three 
coronary artery territories (Table).
Conclusions: RAPID gated rest-stress myocardial perfusion upright SPECT imaging 
may be achieved without compromising perfusion and function information.
Stress-STD Stress-Rapid Rest-STD Rest-Rapid
Left anterior descending 80 ± 5.8 79 ± 6.2 79 ± 5.5 76 ± 5.7
Left circumflex 77 ± 9.3 76 ± 10.3 79 ± 8.6 76 ± 9.3
Right coronary 69 ± 9.2 67 ± 9.9 70 ± 9.1 66 ± 9.7
909-263 Rubidium-82 Positron Emission Tomography 
Myocardial Perfusion Imaging - How accurate is it for 
detection of Multi-vessels disease?
Anuj R. Shah, Aravind Kokkirala, Vimal Rabadiya, Anitha Yarlagadda, Deborah Katten, 
Alan Ahrlberg, Gary V. Heller, Hartford Hospital, Hartford, CT
Background:
The ability to identify multivessel coronary artery disease (MVD) using stress SPECT 
myocardial perfusion imaging is suboptimal. Although Gated Rubidium-82 PET perfusion 
imaging has a higher diagnostic accuracy, its ability to identify MVD is not well defined.
Methods:
We studied 103 patients with known or suspected CAD who underwent dipyridamole 
stress gated 82 Rb PET, with subsequent cardiac catheterization, excluding those with 
history of CABG or LBBB. Visual scoring of perfusion images was accomplished using 
a 17 segment model. Patients were stratified based on summed difference score (SDS) 
[normal <2 vs. abnormal (> 2)], reversible regional wall motion score (RRWMS) [normal 
< 2 vs. abnormal > 2] and transient cavity dilatation (TID). Coronary artery disease was 
defined by > 50% stenosis of Left Main or > 70% stenosis of any major coronary vessel.
Results:Of 103 patients (mean age 65, females 46%), 55 (53%) had MVD on 
catheterization. The presence of SDS (89% vs. 10%), RRWMS (61.8% vs. 38%) and TID 
(55.8% vs. 44.8%) were significantly associated with MVD (p < 0.05). On multivariate 
(logistic regression) analysis, RRWMS and TID were the strongest predictors of MVD. 
The sensitivity, specificity, positive and negative predictive values of different scintigraphic 
markers are presented below.
Conclusions:Multivessel disease can be identified by using various scintigraphic 
variables in patients undergoing gated Rubidium-82 Positron Emission Tomography 
Myocardial Perfusion Imaging.






















65.5% 79.2% 78.3% 66.7% 6.79 0.009
Transient Cavity 
Dilatation 55.8% 82.2% 78.4% 61.7% 4.33 0.037
Summed 
Difference Score 85.5% 45.8% 64.4% 73.3% 2.23 0.081
909-264 Combined Quantitative Analysis of 64-Slice Coronary 
CT Angiography and Myocardial Perfusion SPECT
Piotr J. Slomka, Yasuyuki Suzuki, Victor Cheng, Yaron Elad, Ariel Gutstein, Ronald 
Karlsberg, Guido Germano, Daniel Berman, Amit Ramesh, Cedars-Sinai Medical 
Center, Los Angeles, CA, Cardiovascular Medical Group of Southern California, Los 
Angeles, CA
Background: Sequential testing by coronary computed tomography angiography (CCTA) 
and myocardial perfusion SPECT (MPS) may be used to diagnose coronary artery disease 
(CAD). To optimize CAD diagnosis we developed software for combined quantitative 
analysis of fused physiological (MPS) and anatomical (CCTA) data acquired on separate 
scanners. Methods: Computer alignment of MPS left ventricular (LV) surfaces with CCTA 
coronary trees was refined by an interactive alignment of CCTA and MPS 3D volumes. 38 
sequential studies of pts (30 males), mean age 66+-12 years with 64-slice CCTA, MPS 
and coronary angiography performed within 3 months were considered. 3D coronary 
vessels and CCTA images were fused with quantitative MPS data (Figure). Left main 
lesions found by CCTA overrode MPS quantification results in LAD and LCX territories.
Results: Mean calcium score in all pts was 657+-973. Fused CCTA guided adjustment 
of MPS vascular regions in 10 studies and adjustment of LV contours in 5 studies. MPS/
CCTA analysis correctly classified 23/26 (88%) LAD, 9/14 (64%) LCX, 14/17 (82%) RCA 
lesions as ≥70% stenosis compared to 10/26 (38%), 6/14 (42%), and 11/17(65%) by 
CCTA alone and 19/26 (73%), 7/14 (50%) and 11/17(65%) by MPS alone. Conclusions: 
Retrospective combined quantitative analysis of CCTA and MPS has the potential to 
optimize CAD diagnosis in specific vessels, by adding anatomical data to MPS and 
resolving CCTA calcification and motion artifacts with the correlating perfusion data.
909-265 What Is the Prognostic Value of Myocardial Perfusion 
Imaging Using Rubidium-82 Positron Emission 
Tomography in Obese Patients With Known or 
Suspected CAD?
Anuj R. Shah, Kirkeith Lertsburapa, Alan Ahlberg, Deborah Katten, Lyndy Volker, S. 
James Cullom, Timothy Bateman, Gary V. Heller, Hartford Hospital, Hartford, CT, Mid 
America Heart Institute, Kansas City, MO
Background:Obese patients are often referred for Gated Rubidiun-82 Positron Emission 
Tomography (82Rb PET) Myocardial Perfusion Imaging, due to suboptimal imaging in 
such patients by SPECT imaging. There are limited data evaluating prognostic value of 
MPI in obese patients undergoing PET scan.
Methods:Consecutive obese patients [body mass Index (BMI) > 30], with known 
or suspected CAD, who underwent dipyridamole stress gated 82 Rb PET MPI were 
evaluated. Visual scoring of perfusion images was accomplished using a 17 segment 
model coupled with a five-point scoring system (0-4). Ejection Fraction was automatically 
generated. Patients were stratified based on stress EF [< 50% vs. > 50% ] and summed 
stress scores (SSS) [0-3, 4-7, > 8]. All-cause mortality was determined by utilizing the 
Social Security database. A p < 0.05 was considered significant.
Results:There were a total of 1023 patients (mean age 66, females 54%) out of whom, 
66 (6.5%) died during follow-up (mean f’up 2.5 + 0.9 years). Using perfusion alone, a 
significant in increase in the annualized mortality rate was observed in relation to a higher 
SSS for these patients. Within each group those with abnormal EF had incremental 
prognostic value over normal EF. (Figure)
Conclusions:In obese patients undergoing Gated Rb 82 Positron Emission Tomography 
Myocardial Perfusion Imaging, effective risk stratification can be achieved with integration 
of ejection fraction and perfusion data. 
Annual Mortality Rate in Obese Patients Undergoing Rb-82 PET Myocardial Perfusion 
Imaging











Normal EF 1.32 % 2.36 % 2.71 % 0.02
Abnormal 
EF 3.07 % 5.34 % 5.43 % 0.05
P value < 0.01 < 0.01 < 0.01
909-266 Heart Rate Response to Adenosine and Regadenoson 
in Diabetes Mellitus: A Marker of Autonomic Cardiac 
Neuropathy
Fadi G. Hage, Jaekyeong Heo, Billy Franks, Rita Kristy, Luiz Belardinelli, Brent 
Blackburn, Whedy Wang, Ami E. Iskandrian, University of Alabama at Birmingham, 
Birmingham, AL, CV Therapeutics, Paolo Alto, CA
Background: Adenosine (Ado) and regadenoson (Reg) cause rapid and similar increases 
in heart rate (HR) when used as stress agents during myocardial perfusion imaging 
(MPI). The increase in HR is mostly due to direct sympathetic stimulation rather than a 
decrease in blood pressure (BP). We hypothesized that the HR response to Ado and Reg 
is different in patients with than without diabetes mellitus (DM) due to the presence of 
cardiac autonomic neuropathy (CAN).
Methods: We studied the HR and BP changes in 2,000 patients in the ADVANCE trials: 
643 DM (65.4 ±10.2 years, 32% women, 69% Caucasian) and 1,357 non-DM (65.5 
±11.5 years, 29% women, 79% Caucasian) patients. 18% of both groups were on beta-
blockers.
Results: Compared to non-DM, the DM group had a higher HR at baseline (68.5 ±11.9 vs. 
65.2 ± 11.4 beats/min, P<0.0001) and a smaller maximal increase (HR response) after Ado 
or Reg administration (15.4 ± 16.3 vs. 18.5 ± 18.7 beats/min, P<0.0001). The BP response 
was similar in patients with and without DM (Figure). The blunted HR response in DM 
occurred irrespective of gender, age, perfusion pattern, left ventricular ejection fraction, and 
use of beta blockers (all interaction P values >0.05). Insulin therapy was associated with a 
further blunting in the HR response (13.1 ± 15.0 vs. 16.9 ± 17.0, P<0.05).
Conclusions: The HR blunting in patients with DM is most likely due to CAN. In future 
studies where DM patients with and without CAN are pre-identified, HR response to 
stress agents may prove to have prognostic implications.
909-267 Appropriateness Criteria for Myocardial Perfusion 
Imaging Identify Discrepancies in Test Appropriateness 
by Patient and Physician Groups
Regina S. Druz, North Shore University Hospital, Manhasset, NY
Background: Appropriateness criteria for Myocardial Perfusion Imaging (MPI) identify test 
appropriateness based on 52 clinical indications (50 for SPECT, 2 for MUGA):appropriate 
(A; 27), uncertain (U;13), and inappropriate (I;12). It is unknown how this impacts 
resource utilization by patient status and physician specialty . Methods: 1889 pts. (age 
65±14 yrs, 1171 male) with known (n=893) or suspected (n=996) coronary artery disease 
underwent MPI Jan 2005-Jan 2006. MPI tests were categorized as A, U and I based 
on the pre-test likelihood (very low/low; intermediate/intermediate-high; high/very-high) 
in pts. with suspected disease, and symptoms in pts. with known disease (chest pain) for 
50 SPECT indications. For pts. with very low/low likelihood Framingham risk scores were 
used to stratify into low (<10%), intermediate (10-20%) and high-risk (>20%) subgroups. 
Chi-square tests were used to compare MPI in each of the appropriateness categories by 
patient status and referring physician specialty. Patient status was determined at the time 
of MPI. Physician specialty was determined by review of verified hospital credentialing 
appointment data. Results: MPI tests were A in 1075 pts., U in 623 pts., and I in 191 pts 
. Patient population at the time of MPI consisted of outpatients (OP; n=1035), inpatients 
(IP; n=565) and emergency room (ER; n=289). There were 1671 referring physicians: 
1244 cardiovascular (CV), and 427 non-cardiovascular specialties (non-CV; primarily 

















internists). IP had the highest proportion of A and the least of U and I MPI (74%, 20%, and 
6%, respectively) vs. OP (51%, 40%, 9%) and ER (46%, 32%, 22%);chi-square=134.7, 
p<0.0001. CV physicians referred more A (61% vs. 51%) and less U (30% vs. 37%) and 
I (9% vs. 12%) MPI than non-CV physicians; chi-square= 13.5, p=0.001. Conclusions: 
Appropriateness criteria for MPI are useful in identifying specific groups such as 
outpatients and emergency room patients as well as physician groups in whom additional 
effort is needed to increase appropriate MPI testing. More rigorous clinical evaluation as 
well as educational and consultative efforts by CV physicians to their peers may increase 
proportion of appropriate tests.
909-268 Left Ventricular Performance and its Determinants 
Immediately Prior to and Post-Marathon Running: 
Insights From Two Dimensional Speckle Tracking 
Echocardiography and Serum Biomarkers
Kian Keong Poh, Francios B. Tournoux, Michael H. Picard, Malissa J. Wood, 
Massachusetts General Hospital and Harvard Medical School, Boston, MA
Background: Speckle-tracking derived strain (Σ), strain rate (SR) and left ventricular 
torsion (LVtor) are sensitive indicators of systolic and diastolic performance. However, 
little is known post-exhaustive exertion.
Methods: We examined 20 amateur runners prior to and after the 2006 Boston marathon 
using GE Vivid I echogram. 2D strain analysis was performed at the LV short axis, 
mitral and apical levels, to obtain circumferential (C) and radial (R) Σ and SR and radial 
displacement (RD). Peak rotation (rot), rot velocity (RV) were calculated by averaging 6 
short-axis walls, normalized to cardiac cycle and deriving LVtor and tor velocity (TV) by 
subtracting the respective curves. Training mileage (TM) per week, finishing times (FT), 
pre- and post-race serum troponin and NT-pro-BNP levels were also determined.
Results: The runners (42±7 yrs) completed in 248±49 mins, which correlated negatively 
with TM (r=-0.65, P=0.002). Apical RD at rest correlated well with TM (0.59, P=0.007) and 
FT (-0.55, P=0.013).
There was preservation of LVtor (15.8±5.0 vs 16.6±8.5 deg) and TV (99±25 vs 112±41 
deg/sec). Baseline LVtor correlated well with TV (0.79, P<0.001), apical rot (0.60, 
P=0.005), RV (0.50, P=0.026), CΣ (-0.46, P=0.041) and SR (systolic, -0.48, P=0.032; 
diastolic, 0.54, P=0.014) but not with any of the radial or basal LV indices. Change in 
LVtor correlated with baseline apical CΣ (0.68, P=0.001) and SR (systolic, 0.63, P=0.003; 
diastolic, -0.70, P=0.001), post-race LVtor (0.84, P<0.001), TV (0.50, P=0.026), apical rot 
(0.47, P=0.035) and RV (0.78, P<0.001).
NT-proBNP increased from 26±24 to 173±106 pg/ml (P<0.001) whilst 55% of racers have 
detectable troponin levels (>0.01ng/ml) post-race. The difference in BNP levels correlated 
with baseline systolic radial SR at the base (0.47, P=0.039) and the increase in post-race 
troponin correlated with baseline CΣ (0.65, P=0.030) and diastolic SR (0.72, P=0.013), 
both at the LV base.
Conclusions: After exhaustive long-distance running, LVtor, which depends on apical 
rot and C properties, remained preserved. Biomarkers of myocardial injury and LV stress 
were not predicted by LVtor or apical parameters but by pre-race basal CΣ and radial SR 
respectively.
909-269 Arm Ergometry Stress Perfusion Imaging Predicts 
Clinical Outcome
Albert K. Chan, Nasreen Ilias, Xian Hong, Cindi Inman, Wade H. Martin, III, St. Louis 
Veterans Administration Medical Center, St. Louis, MO, Washington University School of 
Medicine, St. Louis, MO
Exercise capacity (METs), ECG responses to leg exercise and perfusion imaging provide 
useful information for prediction of survival or adverse cardiac events but much of this 
information is unavailable for patients with lower extremity disabilities who undergo 
pharmacologic stress tests. Prognostic data are sparse for arm ergometer stress testing 
(AXT). Thus, we sought to determine whether AXT METs, ECG responses, and perfusion 
imaging data are predictive of all-cause mortality, subsequent myocardial infarction (MI) 
or late (>60 days after AXT) coronary revascularization. Between 1997 and 2002, we 
performed AXT sestamibi tomographic perfusion imaging in 185 consecutive patients, 
aged 64 +/- 10 years, referred for clinical reasons but unable to perform leg exercise. 
During follow-up of 62 +/- 23 months, there were 52 deaths (28%). Annual mortality, MI, 
late coronary revascularization, and combined event rates were 5.4%, 2.6%, 2.5%, and 
8.3%, respectively. Cox regression models were used to assess hazard ratios (HR) and 
95% confidence intervals (CI) and Kaplan-Meier curves for comparison of survival and 
clinical outcomes. AXT METs, positive ECG (n=31), and abnormal perfusion imaging 
(n=105) were each independently predictive of death or MI (p=0.02; HR 0.51, CI 0.21-
0.80 high (3.8+/- 0.6 METs) vs. low (2.4+/-0.4 METs); p=0.05, HR 1.78, CI 1.49-2.08 
positive ECG; p=0.04; HR 1.77, CI 1.49-2.05 abnormal image), after adjustment for age 
and beta blockade. Large but not moderate-sized or reversible perfusion defects also 
were predictive (p=0.005, HR 2.42, CI 2.10-2.74), after accounting for METs and ECG. A 
positive AXT ECG but not perfusion imaging predicted death or MI in high METs (p=0.02 
and p=0.10, respectively); neither were predictive in low METs. A positive ECG predicted 
death or MI even when perfusion imaging was normal (p=0.03; HR 3.6, CI 3.01-4.18) 
but not when perfusion was abnormal. Only positive AXT ECG predicted late coronary 
revascularization (p=0.01). Thus, in veterans with lower extremity disabilities and more 
co-morbidities than most study populations, AXT with or without perfusion imaging is an 
alternative to pharmacologic stress testing for predicting adverse clinical outcomes.
909-270 Statin Therapy and Exercise Induced Ventricular 
Arrhythmias
Frederick E. Dewey, Marco Perez, David Hadley, Gannon Sungar, Paul Wang, 
Johnathan Myers, Euan A. Ashley, Victor F. Froelicher, Stanford University, Palo Alto, 
CA, VA Palo Alto Health Care System, Palo Alto, CA
Background: Frequent ventricular arrhythmias during and after clinical exercise testing 
are associated with adverse prognosis. Statin use has been shown to reduce the incidence 
of ventricular arrhythmias at rest in patients with coronary artery disease. However, the 
relationship between statin use and exercise induced ventricular arrhythmias has not been 
investigated. We evaluated the association between statin use and the development of 
premature ventricular complexes (PVCs) in patients undergoing clinical exercise testing.
Methods: We evaluated 1847 heart-failure-free subjects (mean age 58, 95% male) who 
underwent clinical treadmill testing between 1997 and 2004 in the VA Palo Alto Health Care 
System. PVCs were digitally quantified in beats per minute; frequent PVCs were defined 
as PVC rates greater than the median value (0.43 and 0.60 PVCs per minute for exercise 
and recovery, respectively). The propensity for statin use was calculated using multiple 
logistic regression analysis including age, sex, BMI, prior coronary disease, prior stroke, 
hypertension, hyperlipidemia, diabetes, claudication, smoking, beta blocker use, and atypical 
and typical chest pain. Propensity-adjusted logistic regression was used to evaluate the odds 
of developing frequent PVCs during exercise and recovery according to statin use.
Results: There were 431 subjects who developed frequent PVCs during exercise and 
284 subjects had frequent recovery PVCs. After propensity score adjustment, subjects 
treated with statins (n=145) had 37% lower odds of developing frequent PVCs during 
exercise (odds ratio (OR) 0.63, 95% confidence interval (CI) 0.40-0.99) and 49% lower 
odds of developing frequent PVCs during recovery (OR 0.51, 95% CI 0.30-0.89). These 
effects were not modified by prior coronary disease, the occurrence of ST-segment ECG 
changes, exercise induced angina, or exercise capacity.
Conclusions: In our heart-failure-free clinical population, statin use was associated with 
reduced odds of frequent PVCs during and after clinical exercise testing. These effects 
were independent of markers for cardiac ischemia, suggesting an alternative (pleiotropic) 
mechanism for reduced arrhythmogenicity.
909-271 Hypertensive Subjects With Exaggerated Exercise 
Blood Pressure Response Are Characterized by a 
State of Pronounced Inflammatory Activation, Impaired 
Thrombosis/Fibrinolysis System and Arterial Stiffening
Kyriakos Dimitriadis, Costas Tsioufis, Costas Thomopoulos, Dimitris Tsiachris, Dimitris 
Tousoulis, Andreas Michaelides, Christodoulos Stefanadis, Ioannis Kallikazaros, 
Department of Cardiology, Hippokration Hospital, Athens, Greece
Background: There are conflicting data regarding the cardiovascular prognostic value of 
hypertensive response to exercise (HRE), while low-grade inflammation, arterial stiffness 
and impaired fibrinolysis are associated with atherosclerosis progression. In this study 
we examined the correlations between HRE, high-sensitivity C-reactive protein (hs-
CRP), plasminogen-activator inhibitor type 1 (PAI-1) and arterial stiffening, in essential 
hypertensives.
Methods: 84 newly diagnosed untreated non-diabetic subjects with stage I to II essential 
hypertension [58 men, mean age=52 years, office blood pressure (BP)=145/93 mmHg] 
with a negative treadmill exercise test (Bruce protocol) were divided into those with HRE 
(n=24) (peak systolic BP >210mmHg in men and >190 in women) and to those without 
HRE (n=60). Moreover, in all subjects venous blood samples were drawn for estimation of 
hs-CRP and PAI-1 levels, whereas arterial stiffness was evaluated on the basis of carotid to 
femoral pulse wave velocity (PWV), by means of a computerized method (Complior SP).
Results: Patients with HRE compared to those without HRE were older (56±9 vs 50±9 
years, p<0.05) and had greater 24-h systolic BP (138±14 vs 131±12 mmHg, p<0.05). 
Although groups did not differ regarding metabolic profile and left ventricular mass index 
(p=NS for all), patients with HRE as compared to those without HRE exhibited higher 
levels of PWV (8.7±1.6 vs 7.7±1.3 m/sec, p<0.005), hs-CRP (5.1±1.2 vs 2.1±0.8 mg/l, 
p<0.0001) and PAI-1 (38.6±8.5 vs 18.9±2.6 ng/ml, p<0.05). In the total population, peak 
systolic BP was related to 24-h systolic BP (r=0.238, p<0.05), PWV (r=0.288, p<0.005) and 
hs-CRP (r=0.439, p<0.0001), whereas there was no association with PAI-1 levels (p=NS). 
By analysis of covariance it was revealed that PWV, hs-CRP and PAI-1 values remained 
significantly different between groups after adjustment for confounders (p<0.05).
Conclusion: Hypertensives with an HRE exhibit augmented hs-CRP, PAI-1 and PWV 
values. These findings suggest that impaired thrombosis/fibrinolysis system, arterial 
stiffening and microinflammation may be mechanisms that contribute to exercise 
hypertension and increase risk in this setting.
909-272 Normal Individuals Who Do Not Increase Arterial Load 
During Exercise Have a Higher Long Term Mortality
Paul D. Chantler, National Institute of Aging, National Institutes of Health, Baltimore, MD
Background: Cardiovascular (CV) performance is determined by the interactions between the 
heart and the arterial system. Arterial elastance (EA) is an index of arterial load that integrates 
the effects of peripheral vascular resistance (PVR), total systemic arterial compliance (TAC) 
and heart rate (HR). EA usually increases during exercise due to an increase in HR and a 
decline in TAC, even though PVR also declines. The functional and prognostic implications of 
an inability to increase EA during exercise have not been studied.
Methods: Subjects without CV disease underwent rest and exercise (cycle ergometer) 
gated blood pool scans to measure EA, PVR, TAC and cardiac volumes. Subjects were 
stratified according to whether EA did (EA+; N=312) or did not (EA-; N=60) increase 
during exercise.
Results: The two EA groups did not differ in age, sex, BMI, total cholesterol or smoking 
status. EA- had higher resting systolic (131 ± 18 vs 125 ± 16 mmHg P<0.01) and diastolic 
BP (83 ± 10 vs 78 ± 10 mmHg, P<0.01), and a lower peak exercise workload (109 ± 39 
vs 132 ± 41 W, P<0.01) than EA+. After adjusting for peak workload and resting BP, EA- 
exhibited a greater decline in PVR than EA+ (-1512 ± 536 vs -1149 ± 492 dyne/sec/cm5/
ml2, P<0.01), but a similar increase in HR (+75 ± 23 vs +85 ± 23 bpm P=NS). The most 
marked difference during exercise was in TAC, which did not change in EA- (-0.03 ± 0.57 
ml/m2/mmHg), but decreased by 49% in EA+ (-0.54 ± 0.31 ml/m2/mmHg). EA- also had a 
greater reliance on the Frank-Starling mechanism during exercise with a greater increase 
in end-diastolic volume (16 ± 12 vs 1 ± 10 ml/m2 P<0.01) and stroke volume (21 ± 9 vs 
10 ± 9 ml/m2 P<0.01) than EA+. During an average follow up of 16 years, 35% of EA- and 




17% of EA+ subjects died. By multiple logistic regression, after adjusting for confounders 
including resting BP and peak workload, EA- had a higher all-cause mortality than EA+ 
(odds ratio = 2.5; CI=1.1-5.6, P=0.03).
Conclusion: An inability to increase EA during exercise is characterized by a limited 
decline in TAC and a greater reliance on the Frank-Starling mechanism during exercise. 
In addition EA- had a higher incidence of all-cause mortality. The mechanisms involved 
are unknown and warrant further investigation.
909-273 ST Segment Depression During Vasodilator Stress 
Testing Predicts Long Term Mortality in Women
Neelu Vallurupalli, Dana Skuzinski, M. Javed Ashraf, James R. Cook, William L. Hiser, 
Dennis A. Tighe, Baystate Medical Center, Springfield, MA, UMASS Medical Center, 
Worcester, MA
Background: The independent value of ST-segment depression (STdpr) during 
vasodilator stress testing to predict long term outcome, particularly in women, is poorly 
defined.
Methods: The effect of >1 mm horizontal or downsloping STdpr during dipyridamole (DP) 
infusion on all-cause mortality was evaluated in 486 consecutive patients (pts) referred for 
DP perfusion imaging (1993-95), excluding pts with LBBB or paced rhythm (n=39). Data 
were submitted to the National Death Index for vital status sweep through 12/31/2005, 
allowing >10 year follow-up. Univariate predictors for mortality were identified, Kaplan-
Meier curves constructed and stepwise Cox proportional hazards regression performed.
Results: Of the 447 pts in the study, 250 died with a median survival of 5.4 years. The mean 
age at DP infusion was 66+12 yrs. and 56% were female. STdpr occurred in 13% of pts; equally 
in men and women. STdpr was independently associated with overall mortality (HR=1.6), a 
relationship which appeared restricted to women (figure). Other predictors of overall mortality 
include age (HR=10.4 per decade), male gender (HR=1.6), diabetes (HR=2.1), and absence 
of chest pain during DP infusion (HR=1.6) (all p<0.05). Neither fixed nor reversible perfusion 
defects or hemodynamic changes with DP infusion affected outcome.
Conclusions: In a cohort followed for over 10 years after a DP stress test, STdpr was 
associated with long term all-cause mortality, an effect which was significantly greater 
in women. 
909-274 Exercise Physiology and Peak Cardiac Function in 
Pregnant Women With Heart Disease
Nigel T. Lewis, Diane Barker, Sally Barber, Gerald Mason, Lip-bun Tan, University of 
Leeds, Leeds, United Kingdom, Leeds General Infirmary, Leeds, United Kingdom
Background: The maternal cardiovascular system undergoes profound changes during 
pregnancy. It is unknown how pregnancy affects exercise physiology and cardiac function 
during maximal weight bearing exercise in women with and without heart disease.
Methods: 25 healthy pregnant women and 28 pregnant women with heart disease (age 
31± 6 years) were assessed during pregnancy (gestation 33± 6 weeks) and in post partum 
(27±16 weeks). Exercise time, mean arterial pressure (MAP), oxygen consumption (VO2) 
and cardiac output (Q) were measured at maximal weight bearing exercise. Peak cardiac 
function, represented as peak cardiac power output was calculated (CPO=Q x MAP x K). 
Differences between pregnancy and post partum were analysed using paired t-tests.
Results: All subjects exercised to their cardiopulmonary limits (respiratory exchange 
ratio>1). There were highly significant reductions in peak VO2 and exercise time in both 
heathly women and those with heart disease during pregnancy compared to post partum 
(P<0.01). This was not associated with a significant change in peak CPO in either group. 
However a significant fall in peak Q during pregnancy was seen in the healthy group 
(P<0.05) and a significant rise in peak MAP in the heart disease group (P<0.05).
Conclusion: Weight bearing exercise performance and peak oxygen consumption are 
significantly reduced in the latter stages of pregnancy, however peak cardiac function 
appears to be preserved in both healthy women and women with heart disease.
909-275 Short-Term Exercise Training Without Specific Diet 
Improves Endothelial Function and HDL Functional 
Characteristics in Patients With Metabolic Syndrome
Antonio Casella-Filho, Vanessa M. Silva, Ivani C. Trombetta, Caio B. Casella, Silmara R. 
Coimbra, Fernando Y. Cesena, Carlos E. Negrao, Raul C. Maranhao, Protasio L. DaLuz, 
Antonio Carlos P. Chagas, Heart Institute (InCor) HCFMUSP, Sao Paulo, Brazil
Background: Endothelial and lipoproteins functions are impaired in patients with 
metabolic syndrome (MetS). Diet and long-term exercising benefits upon lipoproteins 
blood levels and endothelium are already known. We hypothesized that short-term 
aerobic exercise training (ST) without specific diet improves endothelial function and high 
density lipoprotein (HDL) functional characteristics.
Methods: Thirty three sedentary persons (20 with MetS and 13 controls) were studied. 
Those with MetS were subjected to a 3 times/week moderate training load (45min/day) for 
3 months on a bicycle ergometer after a cardiopulmonary exercise test.
Vascular reactivity by brachial artery ultrasound and blood nitrite concentration were 
analyzed, before and after ST.
An artificial lipid emulsion (LDE) labeled with either 14C-phospholipid, 3H-triglycerides, 
14C-cholesterol or 3H-cholesteryl ester was incubated with plasma from the controls and 
from the MetS group (before and after ST). After precipitation of VLDL, LDL and LDE, 
the HDL containing supernatant was counted for radioactivity and lipids transfer was 
expressed as % of total radioactivity.
Results: ST significantly increased endothelium-dependent vasodilation (from 6.20 ± 
4.54% to 11.77 ± 7.60%, p<0.05) and blood nitrite concentration ( 242.1 ± 119.5 nM 
to 465.4 ± 228.9 nM, p<0.05). Baseline plasma levels of HDL-cholesterol were lower in 
the MetS group compared to the control group, and its concentration did not significantly 
change after ST (36.4 ± 5.0 before vs 37.4 ± 6.3 mg/dL after ST, p>0.05). Interestingly, 
in MetS group, ST increased the 14C-cholesterol transfer from LDE to HDL (8.00±0.90% 
before vs 8.40±0.77% of transfer after ST, p<0.05), and the magnitude of this transfer 
after ST was similar to that verified in the control group.
Conclusions: ST improves endothelial function and increases blood nitrite level. The 
increase of cholesterol transfer to HDL, despite no significant modification of HDL-
cholesterol blood concentration, indicates improvement on HDL functionability .
These findings emphasizes the benefits of early exercising on endothelium and upon 
HDL functional characteristics in MetS, even without any specific diet.
909-276 Endothelial Progenitor Cells, Leptin and 
Cardiopulmonary Fitness
Muhiddin A. Ozkor, Kostantinos Aznaouridis, Muhammed Amer, Sarfraz Ali, J. J. 
Gorozny, Craig Hooper, Cornelia Weyand, Wayne Alexander, Arshed A. Quyyumi, 
Emory University School of Medicine, Atlanta, GA
Background: Exercise improves vascular health. Depressed exercise capacity 
and maximal oxygen consumption (VO2 max) indicate early cardiopulmonary and 
musculoskeletal compromise. Endothelial progenitor cells (EPCs) contribute to 
vascular repair and regeneration and increase acutely after exercise. We studied a 
healthy non-overweight population free of cardiovascular risk factors to assess whether 
cardiopulmonary fitness is related to circulating levels of progenitor cells.
Method: 33 healthy subjects (age 49+12 and BMI = 23+3.5) underwent metabolic stress 
testing with measurement of VO2 max. EPCs were measured by flow cytometry quantifying 
CD34+ haematopoetic progenitors and the CD34+VEGF+ cells which are considered to be 
enriched for endothelial progenitors. Levels of the adipokine, leptin, were measured.
Results: Both CD34+ (r = 0.46, p=0.012) and CD34+VEGF+ cells (r =0.402, p=0.042) 
correlated with VO2 max, indicating higher progenitor cell levels with improved 
cardiopulmonary fitness (figure). There was a negative correlation between leptin levels 
and CD34+VEGF+ cells (r =-0.57, p=0.001)(figure), indicating that higher leptin levels, 
indicating an increased adipocyte- related inflammatory state, is also associated with 
reduced progenitor cell levels.
Conclusion: We have shown for the first time that in a healthy population, that increased 
cardiopulmonary fitness and reduced body fat are associated with higher levels of 
circulating progenitor cells. 
909-277 Enhancing The Duke Treadmill Score
Amir H. Sadrzadeh Rafie, Gannon W. Sungar, Frederick E. Dewey, Euan A. Ashley, 
David Hadley, Jonathan Myers, Victor F. Froelicher, VA Palo Alto Health Care System, 
Palo Alto, CA, Stanford University School of Medicine, Stanford, CA
Background: The Duke Treadmill Score (DTS) is an established clinical tool for risk 
stratification of patients referred for routine exercise testing. However, it does not include 
age or other hemodynamic responses known to be prognostic. We aimed to modify the 
DTS by incorporating multiple variables from the exercise test to extract the maximum 
prognostic information available from the exercise test.

















Methods: From a total of 1959 patients referred for exercise testing at the Palo Alto 
Veterans Affairs Medical Center from 1997 to 2004, we studied 1759 male veterans 
(mean ± SD age, 57±12 years) free of heart failure. Double product (DP) was calculated 
by multiplying systolic BP and HR; variables and their products were subtracted to obtain 
the differences between rest and maximal exercise (reserve) and recovery (HRR). DTS 
defined as (exercise time) - (5 x maximum ST-segment deviation) - (4 x treadmill angina 
index).
Results: Multivariable Cox survival analysis was performed for 157 all-cause and 53 
cardiovascular (34%) deaths that accrued during a mean follow-up of 5.4±2.1 years. Of 
all homodynamic measurements considered, DP reserve was the strongest predictor of 
cardiovascular prognosis (Wald Z-score, -5.07; P<0.00001) after adjustment for potential 
confounders. When the components of DTS were entered in the Cox hazard model with 
DP reserve and age, only DP reserve and age were chosen (P<0.00001). A score of [DTS 
+ (3 x DP reserve) - (1.5 x age)] yielded AUC of 0.84 compared to 0.76 for the DTS.
Conclusions: We have described a new modified DTS that provides independent 
prognostic information of the treadmill exercise test. Two additional variables that 
contributed independent information to the conventional DTS were age and DP reserve.
909-278 Major Adverse Cardiac Events And its Timing During 
Endurance Races
Victor A. Umans, Anne Belonje, Hans de Swart, Jaap Ruiter, Jan H. Cornel, Medical 
Center Alkmaar, Alkmaar, The Netherlands
Background: Major adverse cardiac events (MACE) in endurance exercise are usually 
due to underlying and unsuspected heart disease. We present an analysis of the timing 
MACE that have occurred in endurance races over the past 6 years.
Methods: We investigated clinical data of athletes who developed MACE during three 
national endurance races and were admitted to our hospital. Each year, 10-15 Olympic 
nominees participate.
Results: In 6 years (2002-2007), a total of 94,000 athletes had participated in three 
prestigious cycling or half marathon races.
77% of the participants was male with a mean age of 40 years. In 5 athletes a MACE 
occurred (males, mean age 48 yrs): One athlete died suddenly despite extensive CPR. 
Three athletes had a myocardial infarction and underwent primary PCI; one collapsed 
due to a catecholamine-induced VT/VF and one athlete developed a heat stroke with 
increased cardiac enzymes. Two athletes were successfully defibrillated at the event’s site 
with an external defibrillator. All events occurred in the last quarter distance of the race or 
after the finish. This figure shows the timing of MACE in endurance races.
Conclusions:the incidence of MACE during endurance races is very low. All MACE’s 
occurred in last quarter distance of the race or after the finish. A rapid available external 
defibrillator at the event’s site can be life-saving. 
909-279 Utility of ETT-Based Prognostic Predictors in the 
Elderly
Daniel E. Forman, Mouaz Al-Mallah, Sharmila M. Dorbala, Marcelo F. Di Carli, Brigham 
and Women’s Hospital, Boston, MA, VAMC, Boston, MA
Background: As the population ages, Cardiovascular (CV) risk stratification for older 
adults has become a leading medical challenge. Utility of prognostic indices validated in 
younger adults may not apply to the elderly.
Methods: Age-dichotomized assessment (<65 years vs. >65 vs.) of exercise treadmill 
test (ETT) data in patients stressed between 3/2002 and 10/2006; median follow-up of 
2.6 years using data from the Social Security death registry. Multivariate Cox models 
were performed to determine the incremental prognostic value of different ETT-based 
parameters to predict all cause mortality for the younger and older cohorts.
Results: 7,240 pts were studied. Patients (pts) older than 65 years had more prior 
coronary artery disease (CAD) and revascularization, and greater use of CV medications 
(table). At ETT, older pts achieved lower METS, Duke Treadmill Score (DTS) and more 
abnormal heart rate recovery (HRR). Cox Hazard analysis reveals that while METS (HR 
.728; CI .676-.784; p<.001) and HRR (HR 1.7; CI 1.09 - 2.72; p=.02) predicted all cause 
mortality in pts <65, only METs (HR .716; CI .667 - .769; p<.001) predicted all cause 
mortality in pts >65 in a model which also included gender, race, BP, HTN, prior CAD, 
aspirin, beta-blocker, max HR, and DTS.
Conclusions: ETT-based assessment of functional capacity provides prognostic utility 
for all-cause mortality in young and old pts. Prognostic sensitivity of HRR and DTS may 
diminish for older pts. 
Comparison of younger and older patients referred for ETT
Age <65 









Gender Women 2096 (44.5%) 1041 (41.1%) .005
PMHx Prior CAD 1210 (25.7%) 1015 (40.1%) <.001
Meds Beta Blockers 2127 (45.2%) 1470 (58%) <.001
Aspirin 2460 (52.3%) 1675 (66.1%) <.001
ETT data HR>85% 2838 (60.3%) 1364 (53.8%) <.001
+ischemia 507 (10.8%) 365 (14.5%) <.001
Prognostic 
Scores METs 9.9 ± 3.4 7.3 ± 2.9 <.001
HRR<12 1224 (26.3%) 1196 (48.2%) <.001
DTS<5 1311 (27.9%) 1333 (52.6%) <.001
909-280 Relationship of Doppler-Echo Left Ventricular Diastolic 
Function to Aerobic Exercise Capacity in Systolic Heart 
Failure: The HF-ACTION Study
Julius M. Gardin, Eric Leifer, David Whellan, Jerome Fleg, Peter Kokkinos, Marie-Helene 
LeBlanc, Gene Wolfel, Dalane Kitzman, St. John Hospital and Medical Center, Detroit, 
MI, National Heart, Lung, and Blood Institute, Bethesda, MD
Background: Patients with systolic heart failure (SHF) often have concomitant left 
ventricular (LV) diastolic dysfunction. Although in animal models, diastolic dysfunction
is associated with worsening exercise capacity, information regarding this relationship in 
humans is sparse.
Methods: HF-ACTION is a large multicenter NIH-funded trial of exercise training in 
SHF (LV ejection fraction [LVEF] < 35%) and included detailed echo-Doppler (echo) and 
cardiopulmonary exercise (CPX) testing at baseline. We tested the hypothesis that echo 
LV diastolic function measures predict aerobic exercise capacity in SHF.
Results: Bivariate correlations between echo variables_peak early diastolic transmitral 
(E) velocity, ratio of E/E’ (E/myocardial tissue velocity) or LVEF_and CPX variables and 
6-minute walk distance (6-MWD), are shown in table (n = 996 patients, 71% men, age 
59 ± 13 yrs, E/E’ (or E) explained 6.3% (6.5%) of variation in peak VO2; including LVEF 
in the model explained only an additional 0.7%. In a multivariate model with peak VO2 as 
dependent variable, and including E/E’ (or E), LVEF, age, gender, race, body mass index, 
and NYHA class (all significant predictor variables, p < 0.001), E/E’ explained 3.7% of 
variation in peak VO2 (E explained 5.2%), while the overall 7-variable model explained 32% 
(33%) of variation. Relationship of E/E’ with 6-MWD was weaker than with peak VO2.
Conclusion: In SHF, LV early diastolic function is an important and stronger predictor of 
aerobic exercise capacity than is LVEF.
Table
Doppler Echo CPX Peak VO2 CPX Duration 6 Minute Walk Distance
E -0.26* -0.20* -0.15*
E/E’ -0.25* -0.22* -0.14*
LVEF +0.11** +0.080 +0.03 (N.S.)
*p< 0.0001 **p<0.001 0 p< 0.01
909-281 Exercise-Induced Silent Myocardial Ischemia and 
Sudden Cardiac Death in Middle Aged Men
Jari A. Laukkanen, Rainer Rauramaa, Sudhir Kurl, Lapland Central Hospital, Rovaniemi, 
Finland, Research Institute of Public Health, School of Public Health and Clinical 
Nutrition, Kuopio, Finland
Background: Silent ischemia predicts future coronary events in patients with coronary 
heart disease (CHD), but little is known it prognostic significance with respect to sudden 
cardiac death in subjects free of previous CHD or angina pectoris.
Methods: We investigated the association of silent myocardial ischemia, as defined by 
ST depression (≥1 mm) during maximal symptom-limited exercise ECG testing, with the 
risk of sudden cardiac death in a population-based sample of 1,769 men with no prior 
CHD followed for 16 years on average.
Results: There were 189 men (10.7 %) men with silent ischemia during exercise ECG 
testing. A total of 61 sudden cardiac death occurred. Silent myocardial ischemia was 
related to the risk of sudden cardiac death (RR=2.38, 95 % CI 1.25-4.54, p=0.008) after 
adjustment for age, cigarette smoking, systolic blood pressure, alcohol consumption, 
body-mass index, cardiorespiratory fitness, diabetes and serum LDL and HDL cholesterol. 
Silent ischemia during exercise was a strong predictor for the risk of sudden cardiac death 
especially in smokers (RR=4.67, 95 % CI 2.07-10.53, p<0.001), in hypercholestrolemic 
(RR=2.39, 95 % CI 1.06-5.48, p=0.031) and hypertensive (RR=3.95, 95 % CI 1.84-8.48, 
p<0.001) men. These multivariate adjusted associations were weak and non-significant in 
men without these common risk factors.




Conclusions: Exercise-induced silent myocardial ischemia was a strong predictor 
of sudden cardiac death in men with any conventional risk factor, emphasizing the 
importance of exercise testing to identify asymptomatic high-risk men who could benefit 
from preventive measures.
909-282 Pumping Capacity Is Lost Through Aging in Male but 
Not Female Hearts
Nigel T. Lewis, David Goldspink, Keith George, Lisa Sharp, Richard Clements, Paul 
Chantler, Lip-Bun Tan, Liverpool John Moores University, Liverpool, United Kingdom, 
University of Leeds, Leeds, United Kingdom
Background: Previous autopsy observations indicated that with aging the male 
myocardium loses about 35% of its myocytes over the adult lifespan, whereas the female 
heart retains both its myocyte number and LV mass. It is unknown whether this striking 
gender difference in morphology correlates with changes in cardiovascular function.
Methods: We studied 101 healthy men and 140 women (ages 19 to 76 years). LV mass 
was estimated via echocardiography and central hemodynamics were studied during 
maximal exercise testing by non-invasively measuring peak cardiac output (Q) and peak 
mean arterial pressure (MAP). Overall cardiac function, represented by cardiac power 
output (CPO =Q x MAP) was determined at rest and peak exercise..
Results: Over the 50+ years of adult lifespan studied, LV mass was found to be preserved 
in women, but reduced by over 4% per decade of aging in men (P<0.001). Cardiac power 
was preserved in aging women, but diminished both at rest and during maximal exercise 
by around 5% per decade in men (P<10-6). The cardiac flow-generating capacity was also 
preserved in aging women, but not in men. In contrast, both sexes showed higher peak 
MAP with aging, but this was greater in women despite similar age-related changes in 
systemic vascular resistances during exercise.
Conclusions: These experimental data support the hypothesis that in aging women 
preservation of LV mass correlates with preserved cardiac pump function, contrasting 
with the loss of cardiac mass and function in aging men.
909-283 Referral Rates for Women With Chest Pain and an 
Ischemic Stress Test: Relationship to Clinical Profiles, 
NonECG Stress Test Variables, and Prognosis
Tracy Huynh, Kathleen Tong, David Chang, Irina Krivoshto, Ernest Lo, Tatyana 
Bezron, Larry Baker, Zhongmin Li, Ezra A. Amsterdam, University of California, Davis, 
Sacramento, CA
Background: There is continuing concern for persistently low referral rates of symptomatic 
women with objective evidence of myocardial ischemia. Therefore, we evaluated referral 
patterns in these patients (pts), factors related to follow-up assessment and prognosis.
Methods: We reviewed initial cardiac stress tests (treadmill [TM], exercise 
echocardiography [ESE], and exercise myocardial scintigraphy [MS]) in all women without 
cardiac disease referred for testing to evaluate chest pain from 9/96-10/03.
Results: Index cardiac stress tests in 1,978 consecutive women (age 53 yr, 21-86) were 
analyzed. Diagnostic exercise tests (≥85% max predicted heart rate) were achieved 
in 94% (1857/1978), of which 85% (1676/1978) were negative, 5%(100/1978) were 
nondiagnostic and 10% (202/1978) were positive (Pos) for ischemia (TM: 75% (152/202) 
of Pos tests; ESE: 15% (30/202); MS: 10% (20/202). Of those with an initial Pos test, 79% 
(160/202) were referred for a confirmatory test (ESE - 88; MS - 35; coronary angiography 
[angio] - 37); 21% (42/202) had no secondary referral. Pts referred and not referred for 
further evaluation did not differ ( p>0.05) in age (55 vs 56.4 yr), prevalence of risk factors 
(1.37 vs 1.62) and peak functional capacity on stress testing (7.99 vs 7.72 METS); Duke 
treadmill score was higher in referred pts (0.08, -11 to 10, vs 0.04, -9 to 8, p<0.004). 
Overall, 23% (37/160) of pts with initial Pos tests were found to have evidence of CAD: 28 
Pos angio, 9 Pos noninvasive stress imaging test. During a mean follow-up of 5.2 yrs (2.4-
9.5), all-cause mortality in the total group of 202 pts with initial Pos test was 2% (4/202, 
0.4%/yr): 1pt in the group with negative follow-up tests, none of those with Pos follow-up 
tests and 3 of those not referred for further evaluation.
Conclusions: These findings indicate: 1) a relatively high referral rate for middle-aged, 
symptomatic women with Pos stress tests, 2) a modest rate of CAD on confirmatory 
testing, and 3) a very low mortality on follow-up.
909-284 Predictors and Prognostic Value of ST-Segment 
Depression During Vasodilator Stress
Ronnie Dawood, Padmini Varadarajan, Terence Lin, Stephen Rechenmacher, Oleg 
Neisenburg, Shuja Rasool, Ramdas G. Pai, Loma Linda University Medical Center, 
Loma Linda, CA
Background: Electrocardiographic (ECG) ST segment depression is commonly seen 
in patients undergoing vasodilator stress test. The precise incidence and mechanisms 
associated with ST segments changes are not known.
Methods: Our stress database between 1993-2007 was searched for patients who had 
undergone a vasodilator stress test. Echocardiographic, angiographic and mortality data 
were collected and related to stress induced ST segment depression of >1mm.
Results: The search yielded 1780 patients: age was 66+12 years, males 46%, EF 
56+16%, duration of follow-up was 6 years. Of these 335 had ST significant segment 
depression which correlated with older age (67+11 vs. 65+12 years, p=0.05), female 
gender (63 vs. 51%, p=0.002), higher systolic blood pressure (150+24 vs. 146+24, 
p=0.01), higher EF (60+13 vs 56+17% p=0.001) and smaller LV endsystolic dimension 
(32+9 vs 34+9 mm, p=0.01). Patients with and without ST depression had a similar 
prevalence of significant CAD (>70 luminal diameter narrowing, 41 vs. 38%, p=ns) and 
nonobstructive luminal narrowing (48 vs. 46%, p=ns) Female gender was an independent 
predictor of ST depression (p=0.03). On Cox regression model, positive stress test was 
not a predictor of increased mortality after adjusting for age, gender, EF, and presence of 
coronary artery disease.
Conclusions: 1) ST segment depression during vasodilator stress occurs mostly in 
women and is associated with higher ejection fraction and smaller LV dimension. 2) It is 
not a predictor of significant CAD or survival on multivariate analysis.
909-285 Prognostic Significance of Doppler-Derived Mitral 
Deceleration Time in Stable Survivors of Myocardial 
Infarction Complicated by Heart Failure, Left Ventricular 
Dysfunction, or Both: The VALIANT Echocardiographic 
Study
Katarzyna Jusczynska, Anil Verma, Mikhail Bourgoun, Lars Kober, John JV McMurray, 
Eric J. Velazquez, Scott D. Solomon, Brigham and Women’s Hospital, Boston, MA
Background: Restrictive filling portends increased cardiovascular risk after myocardial 
infarction (MI). Whether changes in ventricular filling patterns after infarction are related 
to outcome has not been well defined.
Methods: The VALsartan In Acute myocardial iNfarcTion (VALIANT) echo study 
prospectively enrolled 603 patients with left ventricular (LV) dysfunction, heart failure 
(HF), or both following MI (mean 5 days). Doppler mitral profile was assessed in 425 
patients at baseline and in 405 stable patients at 1 month after MI. Patients with DT 
<=140 ms (n=115 at baseline and n=72 at 1 month) were categorized as having restrictive 
physiology.
Results: Mean DT at baseline was 181.0 ± 48 ms and 194.0±47 ms at 1 month post-MI. In 
an adjusted multivariable Cox model DT <=140 ms was associated with increased risk of 
death/HF at baseline (HR 1.7; 95% CI 1.6-2.6, P=0.01) and at 1 month follow-up (HR 2.8; 
95% CI, 1.8-4.4, P<0.001). Compared with patients whose filling pattern remained non-
restrictive from baseline to 1 month, patients who were persistently restrictive carried the 
highest risk (HR 2.9; 95% CI, 1.6-5.3, P=0.001) and those who reverted to normal from 
restrictive at baseline had improved prognosis (HR 1.4; 95% CI, 0.7-2.8, P=0.3).
Conclusion: Restrictive ventricular filling is associated with increased risk after MI, 
although conversion from a restrictive to a non-restrictive pattern within the first month is 
associated with marked improvement in prognosis. 
